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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.
Any papers in the programme which were not presented to the society at the meeting, will not be published.

GLOBAL HEALTH SESSION

F. Servadeig, T. Khanh, A. M. Rubianoi,
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N. Budohoska, A. G. Kolias, A. Joannides, D. J. Clark,
T. Bashford, S. Selveindran, C. Turner, K. P. Budohoski,
R. A. Trivedi, D. Menon and P. J. Hutchinson; on
behalf of the NIHR Global Health Research Group on
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University of Cambridge, Cambridge, UK
Introduction: The NIHR Global Health Research Group on
Neurotrauma (NIHR GHRGN) aims to fill the gap in defining and
modelling the traumatic brain injury (TBI) burden in lower and
middle income countries (LMICs) with a special focus on context-specific design and implementation of solutions to address
the challenges faced in TBI clinical care and TBI research.
Methods: In collaboration with 15 institutions across 11
countries we are focussed around 4 themes: (1) Mapping
TBI, (2) Understanding TBI, (3) Innovations in TBI and 4.
Building research capacity.
Results: The Global Neurotrauma Outcomes Study (GNOS)
which has so far enrolled 1000 patients from 60 countries will
provide the foundations for understanding surgical treatment of
TBI in the LMIC setting. The GEO-TBI database, which will follow
from GNOS will allow tracking evolution of TBI management
over time and establish a global research network. In selected
partner countries a detailed systems engineering approach is
currently being implemented to study the obstacles in delivering TBI care. Ethical approval to evaluate context specific-interventions (ultrasound based non-invasive intracranial pressure
(ICP) monitoring, automated fundoscopy, hinge craniotomy,
Infrascanner) has been obtained from partner countries and
patient recruitment has commenced. An extensive clinical training and research network between the partner countries has
been established and is now being supported by clinical training fellowships jointly with the Royal College of Surgeons (RCS).
Conclusions: The ultimate goal for NIHR GHRGN is to
increase understanding of the challenges around the management of TBI in LMICs and to implement changes which
will in practice save lives, reduce disability and improve quality of life for patients and their families.

Hinge/floating craniotomy as an alternative
technique for cerebral decompression
H. L. Horsfalla, M. Mohana, B. I. Devib, A. Adeleyec,
D. Shuklab, D. Bhatb, M. Khand, D. Clarke, Aswin Charif,
ß The Neurosurgical Foundation

Addenbrooke’s Hospital and University of Cambridge, Cambridge,
UK; bNational Institute for Mental Health and Neurosciences,
Bangalore, India; cUniversity of Ibadan, Ibadan; dNorth West General
Hospital and Research Center, Peshawar, India; eUniversity of
Cambridge, Cambridge, UK; fGreat Ormond Street Hospital, London,
UK; gHumanitas University and Research Hospital, Milan, Italy;
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Department of Neurosurgery, North West General Hospital and
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Aim: Recent estimations state 60% of global neurosurgical
caseload is traumatic brain injury (TBI) and stroke (6.2 and
2.8 million, respectively) – the majority in low-to-middle-income
settings.1 These pathologies are associated with mortality, morbidity and significant societal costs. Rigorous evidence-base to
guide treatment remains an international public health priority.
Hinge craniotomy (HC) is a technique that allows for a
degree of decompression whilst retaining the bone flap in
situ, in a ‘floating’ or ‘hinged’ fashion. This provides expansion potential for ensuing cerebral oedema whilst obviating
the need for cranioplasty in the future. The exact indications,
technique and outcomes of this procedure are to be determined, but it is likely that HC provides an alternative technique to decompressive craniectomy (DC) in certain contexts.
Aim:
1. Scoping review to collate and describe the current evidence-base for HC, including perioperative parameters,
functional outcomes and complications.
2. International survey to understand current practice and
utilisation of HC.
Method: A scoping review, 2 a relatively novel study design,
that determines the scope or coverage of a body of literature on a given topic was utilised. This design is particularly
useful for examining the emerging evidence relating to HC
whilst it still remains relatively unclear what other, more specific questions can be posed and valuably addressed by a
more precise systematic review and meta-analysis.
PICO:
 Population: Diagnosis of TBI or stroke and exposure
to HC.
 Intervention: Hinge craniotomy (þother synonyms
for procedure)
 Comparison: Studies with and without controls were
included due to nature of scoping review.
 Outcomes: Demographics, description of indications
and surgical techniques, intracranial pressure monitoring, mean length of stay, functional outcome,
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mortality. Simultaneously, a survey, piloted by the
World Federation of Neurosurgical Societies
Neurotrauma Committee, was circulated globally to
obtain an international perspective on HC.

was taken prior to brain imaging. Samples were spun and
the serum stored for bulk analysis of the study patients.
Spectroscopic examination of the samples was blinded to
the imaging results and performed using the machine learning algorithm trained previously on bio-banked samples to
differentiate tumour and non-tumour samples.
Results: We recruited over 400 patients. We achieved sensitivity of 85.7% for brain tumour, with specificity of 80.1%.
For the most common brain tumour, glioblastoma, the sensitivity was 92%. Demographic and clinical data will
be presented.
Conclusion: This is the first study to prospectively assess the
validity of a serum biomarker in the triage of patients with
symptoms suggestive of a brain tumour. This biomarker test
has the potential to be transformative for stratification of
symptomatic patients to determine their brain tumour risk.
We propose that this test, in combination with clinical features will enable the most at risk patients to be prioritised
for rapid brain imaging. We have demonstrated in a published health economic analysis that this would be cost
effective. Low risk patients could be observed for longer in
primary care.

Results: Fifteen studies totalling 283 patients (mean age
45.1 and M:F 199:46) who underwent HC. The survival rate
of the cohort was 74.6% (n ¼ 211). Only 9 patients (3.2%)
required subsequent formal DC due to uncontrolled ICP.
Clinical and functional outcomes were poorly reported in the
studies included. Six studies compared HC to DC following
traumatic brain injury (TBI) and stroke, finding at least equivalent control of ICP. Complications attributed to HC were
also less than DC, although also not exhaustively reported.
The survey is ongoing, with over 200 respondents from 32
countries. Key findings include:
1. 23% of respondents use HC at least 25% of the time for
TBI/stroke.
2. Most frequent indication was ASDH with/without contusions and moderate to severe TBI.
3. Most common technique for HC was loosely
tying sutures.
4. 82% of respondents indicated willingness to participate
in a prospective study.
Conclusion: Hinge craniotomy has a potential role in the
surgical management of TBI/stroke, yielding adequate cerebral decompression in the majority of reported cases, a
reduction in complications and potentially offers substantial
economic savings (both operative costs and the cost of living with significant morbidity). Future work should aim to
facilitate a global consensus about HC and its utility as treatment, ultimately paving the way for a randomised controlled trial.

The FA/BRCA-pathway in glioblastoma: a new
foundation for DNA damage response targeted
combinations
O. Rominiyia, K. Myersb, N. Gomez-Romanc, N. Ladb,
D. Darb, A. Vanderlindenb, D. Jellineka, A. Chalmersc,
T. Carrolla, B. Chenb, Y. Al-Tamimia and S. Collisb
a

Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UK;
University of Sheffield, Sheffield, UK; cUniversity of Glasgow,
Glasgow, UK
b
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Development of an innovative biomarker for rapid
triage of brain tumour risk
P. Brennana, M. Jenkinsonb and M. Bakerc
a

University of Edinburgh, Edinburgh, UK; bUniversity of Liverpool,
Liverpool, UK; cUniversity of Strathclyde, Strathclyde, UK
Aim: Diagnosing brain tumours is difficult. The most common
symptoms are more commonly associated with non-cancer
diagnoses. More than 20% of patients see their GP 3 or more
times before diagnosis. Only 1% of people referred for rapid
brain imaging by their GP to exclude a brain tumour have
one, whilst two thirds with a brain tumour are diagnosed in
the Emergency Department. Earlier diagnosis of tumours,
when they are smaller, may mean many amenable to extensive resection, with less morbidity. We investigated whether
our innovative serum biomarker test could identify which
symptomatic patients should be prioritised for urgent diagnostic investigations. Our biomarker uses attenuated total
reflectance – Fourier transform infra-red (ATR-FTIR) spectroscopy, a simple analytical technique to characterise the biochemical profile of samples without extensive sample
preparation. We previously compared bio-banked serum from
patients with/without brain tumours. The sensitivity and specificity for brain tumour was 92.8% and 91.5%, respectively.
Method: Patients referred from primary care for direct
access to rapid brain imaging where a brain tumour diagnosis was suspected, and patients with a new brain tumour
diagnosis were eligible to participate, after informed consent.
Ethical approval LREC 15/ES/0094. A serum blood sample

Aim: Therapeutic resistance in glioblastoma is underpinned by
extensive intra-tumoural heterogeneity,1 treatment refractory
cancer stem cell subpopulations,2 and highly interconnected
DNA damage response (DDR) processes which co-ordinate to
mitigate the effects of DNA-damaging chemo- and radiotherapy.3 The FA/BRCA-pathway is a fundamental DDR process
required for the resolution of DNA replication fork impeding
lesions, and we have previously shown that it is inactive in
normal brain, but is re-activated in glioblastoma, providing a
cancer specific target for combination therapies.4 Additionally,
we have demonstrated that elevated FA/BRCA-pathway gene
expression in gliomas is associated with poor survival.5 Here,
we aimed to demonstrate that DDR-targeted combinations
which incorporate downregulation of the FA/BRCA-pathway
have therapeutic potential using 2- and 3-dimensional (3D)
patient-derived in vitro models of glioblastoma.
Method: A range of conventional and scaffold-based 3D culture systems incorporating established and primary, patient
derived glioblastoma stem cells (GSCs) were utilised to
assess the therapeutic effects of combinations targeting the
DDR. Inhibitors of the FA/BRCA-pathway, including novel
specific FAPi under development (nFAPi), were validated and
assessed alongside inhibitors of other key DDR targets
including PARP1, ATR and ATM. The influence of targeted
combinations on DNA damage and repair processes was
interrogated using single cell gel electrophoresis and immunofluorescence studies.
Results: We show that inhibition of a single DDR process
(FA/BRCA, PARP, ATR or ATM) increases the susceptibility of
glioblastoma cell lines and patient-derived GSCs to current
adjuvant therapy. Importantly, clinically approved PARP
inhibitor (PARPi) monotherapy stimulates robust FANCD2
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mono-ubiquitination, supporting a role of FA/BRCA-pathway
activation in response to current DDR-targeted therapy. In
clinically-relevant 3D GSC models, simultaneous inhibition of
the FA/BRCA-pathway (FAPi) and PARP/ATR enhanced temozolomide sensitisation compared to a single DDR inhibitor
(DDRi). Furthermore, combined FAPi þ PARPi consistently conferred radiosensitisation whilst combined FAPi þ ATRi led to a
profoundly radiosensitising effect; e.g. sensitiser enhancement
ratio (SER0.37) of 3.23 (3.03–3.49, 95% CI). Furthermore,
comparison of a/b ratio enhancement suggests dual-DDRi
strategies fundamentally alter the response of GSCs, whilst
single cell gel electrophoresis and immunofluorescence studies suggest FA/BRCA-pathway based DDRi combinations profoundly delay the resolution of radiotherapy-induced DNA
strand breaks at 6 hours post-treatment, with increased persistent DNA double strand breaks at 24 hours.
Conclusion: Simultaneously targeting the FA/BRCA-pathway
and interconnected DDR processes represents an appealing
therapeutic strategy. Additionally, constitutive lack of FA/
BRCA-pathway function in some tumours, could serve as a
novel predictive biomarker for patient response to conventional therapy and PARPi/ATRi which are currently in clinical
trials. Finally, patient-derived tumour material retrieved by
neurosurgeons is indispensable in the pursuit of greater
understanding of tumour biology, therapeutic resistance and
more clinically-relevant 3D models.

Our primary aim is to identify EV-associated biomarkers that
could support a specific diagnosis, monitor the response to
treatment and allow early detection of recurrence.
Method: We designed a prospective laboratory study and
obtained ethical approval to include 40 GBM patients. At the
initial surgery we take a sample of the enhancing part of the
tumour, gliotic tissue and blood. EVs are concentrated from
plasma and analysed using nanoparticle tracking analysis
(NTA), Western blotting, mass spectrometry and RNA
sequencing. We are studying the potential link between the
EVs isolated from plasma in terms of size, concentration and
cargo with the tumour molecular signature.
Results: Our data from an interim mass spectrometry analysis shows that the biological pathways described in the EVs
reflect those identified in the respective tumour. In the
patient’s EVs the pathways identified are related to GBM progression and invasion (i.e. PDGFR, VEGFR, TGF beta receptor
and p38 signalling). In the controls EVs it corresponds to
normal cell machinery (metabolism). We have also involved
biostatisticians for further analyses of the data. NTA data
showed that the particles analysed are most likely EVs given
their size. Concentration did not reveal consistent results
comparing with controls and this would suggest that plasma
EV concentration on its own would not be sufficient as a
standalone variable. We are planning to further validate our
results by detecting the known markers for EVs (i.e. CD9, CD
81, CD63, HSP70) using Western blotting.
Conclusion: Blood-derived EVs have a great potential for
establishing a reliable liquid biopsy. This would eventually
allow us to avoid the risks of tissue biopsy and get us closer
to individualised medicine with treatment tailored by the
unique molecular features of a specific patient’s tumour. This
would ultimately lead to a better outcome in GBM.
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Liquid biopsy in glioblastoma – role of
extracellular vesicles
M. Vintua, T. Simonb, G. Critchleya and G. Giamasb
a

Brighton and Sussex University Hospitals, Brighton, UK; bUniversity
of Sussex, Brighton, UK
Aim: Managing glioblastoma (GBM) patients remains challenging despite significant progress in understanding its characteristics and aggressive behaviour. With maximal treatment
most patients will survive less than two years. The extracellular vesicles (EVs) produced by the cancer cells have been
recently proposed as a meaningful reservoir of biomarkers.
These spherical structures are membrane bound and so their
content (proteins, lipids, metabolic products, nucleic acids) is
relatively protected. Also, given the lipid bi-layer structure of
their membrane, the EVs can move across the blood–brain
barrier. EVs play a significant biological role in tumour signalling, angiogenesis, response to hypoxia, and suppression of
the immune response. Furthermore, they can even induce
normal astrocytes to acquire a tumour promoting phenotype.

Neurosurgical delivery of the poly ADP ribose
polymerase-1 inhibitor olaparib from a
thermo-responsive biodegradable paste potentiates
radiotherapy and prolongs survival
S. Smitha, R. Serrab, J. Rowlinsona, N. Gorelickb,
G. Vealc, K. Shakesheffa, H. Bremb, R. Grundya,
B. Tylerb and R. Rahmana
a

University of Nottingham, Nottingham, UK; bJohns Hopkins
University, Baltimore, Maryland, USA; cUniversity of Newcastle,
Newcastle, UK
Aim: There has been considerable interest in repurposing
the poly ADP ribose polymerase (PARP) inhibitor and purported radiosensitiser olaparib (Lynparza), with a recent dose
escalation study of olaparib plus temozolomide in recurrent
glioblastoma (GBM) showing good tolerance. Due to systemic therapy associated caveats such as dose-limiting toxicities and blood–brain–barrier penetration, here we assess
localised post-surgical delivery of olaparib from our previously developed PLGA/PEG thermo-sensitive biodegradable
paste. Does local delivery of olaparib after surgical resection
confer survival benefit in an animal GBM model?
Method: Metabolic and clonogenic assays were performed on
GBM cell cultures in vitro exposed to olaparib, radiation, both
and untreated controls. Flow cytometry for annexin V and propidium iodide was used to assess for apoptosis in GBM cells. A
large scale in vivo study was performed using the syngeneic
immunocompetent rat 9L model, with surgical resection being
performed and then overall survival assessed in control; standard care (surgery/radiation/systemic temozolomide); systemic
olaparib/radiotherapy; local delivery of olaparib; local delivery of
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olaparib plus radiotherapy and local delivery of olaparib plus
radiotherapy and cytotoxic chemotherapy arms. RNAseq data
was acquired on GBM patient samples and levels of PARP pathway related genes assessed.
Results: Metabolic and clonogenic assays revealed impaired
proliferation and clonal growth respectively, upon acute
exposure of high-grade glioma cells to olaparib (3–5 lM), an
effect dramatically potentiated with 3 Gy radiation. Flow
cytometry of Annexin Vþ/Propidium iodide þ rodent and
human high-grade glioma cells, revealed a significant cell
proportion increase at late stage apoptosis when exposed to
2–3 lM olaparib and 3 Gy radiation (relative to untreated,
olaparib alone or radiation alone). Our large scale orthotopic
allograft study has shown significant overall survival benefit
for locally-delivered 10% and 20% w/w (drug:polymer ratio)
olaparib via PLGA/PEG paste post-surgery with adjuvant
radiotherapy, compared to surgery/oral temozolomide/radiotherapy (GBM standard-of-care) and surgery/systemic olaparib (50 days vs 44 vs 30 respectively). A more pronounced
survival benefit was observed with combined PLGA/PEG/olaparib/temozolomide/radiotherapy or PLGA/PEG/olaparib/etoposide/radiotherapy. RNAseq data from 10 GBM patients
show significantly elevated levels of AIF1 in 5-aminolevulinic
acid fluorescent cells relative to 5ALA- cells, confirming
PARP-1 activity in infiltrative tumour cells.
Conclusion: We demonstrate significant activity for olaparib
against GBM cells in vitro, particularly when combined with
other cytotoxic therapies, including radiotherapy. This benefit is maintained in a ‘virtual patient’ animal model with significant prolongation of overall survival with local delivery of
olaparib when combined with radiation or cytotoxic chemotherapy. Collectively our data support a clinical rationale for
localised olaparib delivery with adjuvant radiotherapy.

Ex-vivo 3-dimensional models of post-surgical
residual disease in human glioblastoma
O. Rominiyia, K. Myersb, A. Vanderlindenb, D. Darb,
V. Baggaa, N. Gomez-Romanc, D. Jellineka, Thomas
Carrolla, A. Chalmersc, Y. Al-Tamimia and S. Collisb
a

Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UK;
University of Sheffield, Sheffield, UK; cUniversity of Glasgow,
Glasgow, UK
b

Aim: Translation of novel therapies for glioblastoma from
laboratory to clinical trials has relied heavily on cells derived
from within patient tumours. However, it is clear from over
40 years of limited improvement in survival rates, that the
traditional paradigm of 2-dimensional in-vitro studies using
these cells followed by implantation into mouse models
poorly predicts the treatment response of glioblastoma cells
left behind after surgery in patients.1,2 Additionally, recent
increases in the number of new therapies requiring pre-clinical evaluation emphasise a need to apply disease models
that faithfully and efficiently reproduce biological features of
postsurgical residual glioblastoma in patients.3
Method: Dependent on the anatomical considerations of
individual cases, surgical resection occasionally provides an
en-bloc specimen (e.g. partial lobectomy), which includes
portions of infiltrated brain that would not otherwise be
resected. Such specimens provide crucial material to model
and understand residual (typically left behind) disease in
glioblastoma. Using such specimens, we have developed a
pragmatic methodology to liberate glioblastoma stem cells
(GSC) from the tumour core and adjacent infiltrated brain to
model resected and residual disease, respectively. Imperative

considerations include careful patient selection and intraoperative clinical-academic collaboration, with immediate exvivo hemi-section and processing of suitable specimens.
Results: Initial biological characterisation of our resected
and residual models reveals numerous divergent properties
including morphological differences and elevated stem cell
marker expression in residual models (p¼.0021). Importantly,
although GSC within recently derived 2-dimensional residual
disease models are frequently too migratory to reliably form
discrete colonies, we are able to perform robust clonogenic
survival studies using the same GSC within a novel customised 3-dimensional scaffold-based architecture (3.4-fold
greater clonogenic potential, p¼.0010).
Conclusion: In conclusion, we believe that our models provide a biologically relevant and cost-effective tool to investigate the nuances of residual glioblastoma and assess the
potential of therapies to tackle disease normally left behind
following surgery in patients.
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Social cognition assessment and rehabilitation for
families living with brain tumour (SCARF-BT): a
feasibility study
S. Pricea, A. Batemanb, D. Neumannc, R. Sinhaa,
A. Methleyd, A. Joannidesa, T. Manlye, L. Princef and
H. Bulbeckg
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Aim: As malignant brain tumours are currently not cured.
Our aim is to maintain patients’ quality of life. Cognitive deficits are a major issue for patients – many find difficulties
with relationships and become isolated. As most of our communication is non-verbal, emotional recognition is a key element of this ‘social cognition’ and interaction with others.
Initial data shows over half of patients have deficits and
slow processing speeds at diagnosis. Rehabilitation can help
improve cognitive deficits. The FACES intervention was
developed for emotional recognition rehabilitation and a
randomised trial of this intervention in ABI has shown
improvement in emotional recognition.1
This study will explore the feasibility of targeted rehabilitation of social cognition using this tool in brain tumour
patients. It will explore:
 Can we screen for suitable patients
 How to administer intervention
 Compliance and acceptability
 Effect size to guide and power future efficacy studies.
Method: Patients with high-grade gliomas will be screened
and patients with emotional recognition deficits recruited
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post-operatively. The rehabilitation intervention will be performed before radiotherapy in 3 hourly sessions over a
three weeks. Validated assessment tools will be used at
baseline and after the rehabilitation. The study is in
two Stages:
Stage 1: this will recruit approximately 10 patients to test
the screening method, recruitment rate and rehabilitation
intervention. We will learn the best way of administering the
intervention and assessing it.
Stage 2: this will randomise patients between an intervention group (FACES intervention) and a control group (general
cognitive tests) as we know there is a placebo effect.
Parallel qualitative study: will involve group and individual
sessions before Stage 1 (to assess potential barriers as well
as lived experience) after Stage 1 (to develop the method
for Stage 2) and then after Stage 2 (assess outcomes).
Results: Specific outcomes for this study will be:
1. To explore if we are able to screen patients for deficits
in emotional recognition. To proceed with an efficacy
study we would need to screen a minimum of 75% of
patients. 28th British Neurosurgical Research Group
Meeting 2019
2. Assess recruitment to the intervention.
3. Assess the compliance of the intervention and control
arms by measuring the percentage of patients who
have completed all sessions.
4. Access the acceptability of a number of established,
validated outcome measures by measuring completion
rates and qualitative study.
5. Impact on quality of life – assessed using the EORTC
QLQ-30 with the BN20 brain tumour module.
6. Impact on patient’s families we will ask interested family
members to complete the Caregiver Quality of Life
Index-Cancer (CQOLC) 7. Assess the effect size of the
intervention by measuring changes in validated outcome measures between the two groups to provide
early indicator of efficacy worth exploring in a
larger study

integral to ictogenesis and their alteration may change the
behaviour of, or abolish, the network. So far, the link
between structural and effective (functional) connectivity
remained unclear.1 This project aims to investigate this association by creating a subject-specific computational model of
epilepsy and demonstrating how changes in structural connectivity affect the behaviour of the network as a whole.
Method: Imaging data obtained on the state-of-the-art,
ultra-high gradient Connectom scanner will be used to
derive structural connectivity parameters (fibre track topology, microstructure metrics2) A computational model of epilepsy will be created based on a Theta model3,4 and MEGderived interictal activity used to inform the model.
Structural connectivity parameters will serve as weights
when describing connections. Both modalities will be
acquired for a homogenous cohort of patients with focal
cortical dysplasia (FCD) (n ¼ 10) to allow calibration of the
model. The relative importance of structural parameters then
will be tested by altering their weights and examining the
behaviour of the model in relation to anatomical location of
FCDs. This process will then be replicated in a cohort of
patients with focal epilepsy who lack a radiological abnormality on pre-operative MRI (n ¼ 10), comparing model predictions with clinical SEEG recordings from these patients as
an indirect validation.
Results: Pilot work using the Connectom scanner (CUBRIC,
Cardiff University)5,6 has demonstrated localised changes in
the shape of fibre tracts in patients with known MRI lesions
using principal component analysis. Thus produced
‘fingerprints’ allow region-specific streamline shape comparison with that of healthy controls. However, the role of thus
detected abnormal white matter connections in ictogenic
networks remains to be elucidated. The neural mass computational model of ictogenicity used by Professor Terry’s
group has been shown to predict post-surgical outcome
with good specificity and sensitivity when the networks
were inferred from invasive EEG data; however, the latter
data acquisition method only samples from a limited area
(subdural electrodes) and disregards the sulcal cortex and
deep grey matter potentially confounding computations as
well as suggesting anatomically implausible resection strategies. This can be improved by using a whole-brain functional connectivity data such as those derived from MEG.
Conclusion: The development of a robust computational
model will pave the way for a programme of translational
research facilitating between-subject comparisons testing
hypotheses regarding mechanisms implicit in different epilepsy types, the role of medication in epilepsy and its effect
of brain function, and association with physiological networks implicit in cognitive and psychiatric phenomena that
accompany epilepsy. It will allow simulation of surgical procedures by selectively targeting nodes or connections
between the nodes in these cohorts to establish if it can
decrease network ictogenicity and/or make it comparable to
that of healthy controls. Ultimately, it will improve our
understanding of the pathophysiology of epilepsy and reveal
information about the role that structural connectivity plays
in the disease, potentially building foundation for translational treatment approaches.

Conclusion: This study has now been funded by the NIHR
as part of the Research for Patient Benefit (RfPB). As a feasibility study will be the first of its kind to use screening tools
to develop targeted rehabilitation strategies in brain tumour
patients. If successful it may become the model for developing an evidence-base for targeted rehabilitation in this
neglected group of patients.
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The role of white matter fibre tract topology and
microstructure in pathogenesis of ictogenic
networks in focal epilepsy
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Aim: We hypothesise that ictogenic networks implicit in
focal epilepsies exhibit abnormal structural connectivity manifested by shape, volume, and/or microstructural composition of white matter bundles; and that these changes are
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groups. Children whose IQ increased at least 10 points post
operatively had a more efficiently structured healthy hemisphere connectome with higher network global efficiency
(0.74 vs 0.59, p¼.01) and a lower network average path
length (1.41 vs 2.00, p¼.04) with similar mean network edge
weights (0.75 vs 0.64, p¼.15).
Conclusion: Children whose IQ improves at least 10 points
at two years following epilepsy surgery have a more efficient
cortical thickness derived connectome within their healthy
hemisphere than those whose IQ does not increase. As there
is no difference in overall mean cortical thickness measurements or network mean edge weights, the differences in
network efficiency are likely due to the arrangement of network connections or edges and the arrangement of edge
weights rather than an increase in overall connection
weights. These results suggest that reducing seizure burden
in those with a pre-existing efficiently structured contralateral hemisphere may allow the child to achieve their cognitive potential.

Efficient organisation of the healthy hemisphere
connectome facilitates improvement in IQ scores
following childhood epilepsy surgery
J. Woodfielda, M. Bastina, M. van Schooneveldb,
R. China and K. Braunb
a
University of Edinburgh, Edinburgh, UK; bUniversity Medical Center,
Utrecht, Netherlands

Aim: Epilepsy surgery in childhood aims to prevent seizures,
but in some children an improvement in cognitive function
also occurs. Cognitive development can play a significant
role in determining the requirement for health, educational,
and social support, and therefore the perceived success of
surgery. Predicting which children show improved cognition
post operatively could facilitate more informed patient and
family counselling as well as aid the understanding of the
underlying mechanisms by which cognition improves. The
structure of the brain can be modelled on a macroscopic
scale as a connectome consisting of anatomical regions and
their connections. The arrangement of the brain connectome
can be mathematically modelled as a network and the network structure compared between groups. This study investigates whether the pre-operative structural connectome of
the contralateral healthy hemisphere is associated with an
improvement in intelligence quotient (IQ) scores postoperatively.
Method: Consecutive children who had undergone unilateral resective procedures for epilepsy were identified. Only
patients with a structurally normal contralateral hemisphere
on imaging and with no clinical or electrophysiological suspicions of seizures arising from the contralateral hemisphere
were included. Those without an available pre-operative 3D
T1-weighted non-contrast MRI Brain scan, and both preoperative and two years post-operative IQ scores were
excluded. Patients were divided into two groups. Group one
had a clinically meaningful increase in IQ of at least 10
points at two years post-operatively. Group two had a
change in IQ of less than 10 points. The MRI of the healthy
hemisphere (contralateral to the side of resection) was anatomically parcellated into 34 cortical regions and the covariance of cortical thickness between regions was used to
create weighted group connectomes. These were analysed
using graph theory to assess the organisational structure of
the connectome.
Results: From 242 patients in the epilepsy surgery programme, 35 met the inclusion criteria. Twenty four patients
did not have a change in IQ post operatively (mean IQ
change þ2 points, SD:10). Eleven patients had an increase in
IQ of at least 10 points (mean IQ change 20 points, SD: 10).
There were no differences in demographics, surgical procedures, pre-operative IQ scores, mean cortical thickness measurements, or post-operative AED use between the two

Do eye movements compensate for visual field
defects to potentially allow safe driving?
F. Sharoufa, H. Amosb, J. Merolaa, L. McIlreavyc,
J. Erichsenc and W. Graya
a

Department of Neurosciences, University Hospital of Wales. BRAIN
Unit, Cardiff University, Cardiff, UK; bSchool of Medicine, Cardiff
University, Cardiff, UK; cSchool of Optometry and Vision Sciences,
Cardiff University, Cardiff, UK
Aim: Despite seizure freedom, epilepsy surgery may result in
a visual field defect, potentially disqualifying individuals from
driving. Current field testing (Esterman) mandates static fixation. However, our eyes are not always stationary due to
gaze-shifting saccadic eye movements. Multiple studies have
shown that drivers make regular saccades – Up to 5 around
fixation in people with normal vision or homonymous hemianopias, with movements of up to 35 when approaching
road junctions. We hypothesise that normal (saccadic) eye
movements can partially compensate for field defects during
field testing. We investigated the impact of fixed versus
roaming fixation on the performance of typical individuals
and those with surgically-induced visual field deficits during
binocular central visual field testing.
Method: Following ethical approval two cohorts were formed.
Control participants had no known visual field deficit.
Experimental participants had a trans-Sylvian amygdalohippocampectomy for refractory mesial temporal lobe epilepsy. Three
experiments were performed, with eye movements recorded
throughout. Firstly, the binocular Esterman test was replicated,
to obtain a baseline measure of the visual field and typical eye
movement behaviour. The central fixation target was then
removed so a measure of visual field could be obtained under
intentionally generated poor fixation. Finally; the fixation target
was present, and stimuli locations were randomly shifted horizontally and/or vertically by up to ±5 (simulating eye movements during driving) to measure the visual field under
simulated eye movements. Control participants were tested
monocularly, using the physiological blind-spot as a simulated
post-operative scotoma.
Results: All participants made saccadic movements despite
instruction to maintain a fixed gaze. Control participants saw
5% more stimuli under intentionally generated poor fixation,
and 10% more with simulated eye movements, implying a
functional reduction in the blind-spot, a direct result of
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increased horizontal eye movements. Surgical participants
with central deficits also showed improvement. Instability
was confined to horizontal eye movements, but it was substantial; up to ±10 in some cases.
Conclusion: All participants made saccadic movements
despite instruction to maintain a fixed gaze. Allowing saccades to simulate eye movements during driving, resulted in
a functional decrease in the blind-spot and field defects. The
current assessment of driving capability may overestimate
functional visual field loss and could disqualify patients from
driving who successfully use eye movements to compensate.

TRIAL UPDATE SESSION

Does interleukin-1 receptor antagonist improve
outcome following aneurysmal subarachnoid
haemorrhage (aSAH)? A Phase III trial
A. King
University of Manchester, Manchester, UK
Aim: Aneurysmal subarachnoid haemorrhage (aSAH) is a
devastating cerebrovascular event with significant long-term
morbidity. Inflammation, mediated by the cytokine interleukin-1 (IL-1), is an important contributor to cerebral ischaemia
after diverse forms of brain injury, including aneurysmal subarachnoid haemorrhage (aSAH). Its effects have been shown
to be attenuated by its naturally occurring antagonist, IL-1
receptor antagonist (IL-1Ra). A phase II study of administration of additional subcutaneous IL-1Ra demonstrated significant reductions in plasma inflammatory markers following
aSAH and that it is safe and feasible for use in this clinical setting.
Hypothesis: IL-1Ra, given as a 100 mg SC injection twice daily
within 72 hours from ictus and continuing for up to 21 days
from ictus, improves clinical outcome in patients with aSAH.
Design: The trial is a double-blind, randomised, placebo-controlled, multi-centre, parallel group phase III trial.
Method: Patients with SAH will be approached and
randomised to receive drug or placebo within the stipulated
time window. Those subsequently confirmed to have an aneurysmal aetiology to their SAH will continue to receive the investigational medicinal product for up to 21 days post ictus, or
until they are discharged from the participating neurosurgical
centre. Blood sampling will be performed at baseline and day
3–5 to determine IL-6 levels. Primary (mRS) and secondary
(QoL, fatigue and mood) outcomes will be assessed 6 months
after ictus by the coordinating centre. In total the study aims to
recruit 1000 SAH participants (800 with aneurysmal SAH) from
20 neurosurgical centres across the UK.

IL-1beta mediated reduced excitability and altered
differentiation of transplanted hESC-derived hINPCs
in epileptogenic human brain tissue
Y. Zhu, M. Zaben, A. Errington, M. Li and W. Gray
Cardiff University, Cardiff, UK
Aim: Hippocampal interneuron loss/dysfunction is one of
the earliest pathological changes in mesial temporal lobe
epilepsy (mTLE). Transplantation of human embryonic stem
cell (hESC) derived interneuron progenitor cells (hINPCs)
holds a promising therapeutic strategy for mTLE. The major
emphasis has been on generating the optimal cell types for
cell therapy in epilepsy, but little attention has been paid to
the effects of the neuroinflammatory environment. We investigate the role of the pro-inflammatory cytokine IL-1b on
transplanted interneuron progenitors in sclerotic human hippocampal 3D cultures (HispotsV)
Method: GFP labelled hESCs were cultured to generate
Nkx2.1þ hINPCs. Nkx2.1þ GFP þ hINPCs were co-cultured in
hi-spots with cells dissociated from sclerotic or non-sclerotic
hippocampal tissue collected from patients undergoing brain
surgery. The Microenvironment was modulated by adding ILRA or IL-1beta into the culture medium. hINPCs’ survival, differentiation and neurite numbers/length were quantified
using immunohistochemistry and Sholl analysis. Patch-clamp
was performed to measure the effects of IL-1beta on electrophysiological functionality of hINPCs
Results: Survival of hINPCs was significantly reduced in sclerotic hippocampal hi-spots compared with cortical hi-spots.
In addition, hINPCs transplanted in hippocampal hi-spots
exhibited shorter branch length (216.6 vs 400.1 mm) and
lower proportion of Tuj1 (0.57 vs 0.76, p<.01) and GAD
67(0.27 vs 0.48) expressing cells. Treatment with IL-1R antagonist IL-1RA improved maximum neurite growth and proportion of Tuj1þ and GAD 67þ cells but didn’t alter hINPCs’
survival. While chronically apply IL-1b to non-epileptic hippocampal hi-spots reduced the survival of hINPCs but didn’t
affect their neurite growth and neuronal differentiation.
Further electrophysiological experiments revealed that
hINPCs grown in mono-layer cultures were less excitable
after acute exposure to IL-1b due to reduction in sodium
currents (40%), especially when chronically treated by IL-1b
for a week, hINPCs exhibited nearly 80% reduction of
sodium currents.
Conclusion: The inflamed microenvironment, especially IL1b is detrimental for survival, differentiation and electrophysiological activities of hINPCs in this in-vitro primary human
tissue model. Anti-inflammatory treatment could improve
survival and growth in neuronal transplantation therapy.
R

Surgeons trial of prophylaxis for epilepsy in seizure
naïve patients with meningioma: a randomised
controlled trial (STOP ‘EM)
M. Jenkinsona, A. Helmyb, T. Marsona, S. Millsc, R.
Grantd, U. Alie, H. Bulbeckf, H. Hickeya, D. Hughesg
and C. Gamblea
a

University of Liverpool, Liverpool, UK; bUniversity of Cambridge,
Cambridge, UK; cThe Walton Centre NHS Foundation Trust,
Liverpool, UK; dWestern General Hospital, Edinburgh, UK; eUniversity
of Oxford, Oxford, UK; fBrainstrust, Cowes, Isle of Wight; gUniversity
of Bangor, Wales, UK
Aim: Meningioma is the commonest primary brain tumour.
70% of patients do not have seizures at presentation – of
these 12% will have seizures within 12 months of surgery.
Neurosurgeons administer prophylactic antiepileptic drugs
(AEDs) to prevent seizures despite a lack of evidence. A
meta-analysis of RCTs in brain tumour surgery suggests that
older AED may prevent seizures in the first week after surgery but not thereafter. There are no studies assessing the
use of newer AED.
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Research question: In seizure-naïve newly diagnosed patients
with meningioma undergoing surgical resection does a
14 day course of prophylactic levetiracetam started one day
before surgery, reduce the risk of developing seizures?
Method: Multi-centre open label RCT. 1: 1 randomisation
between 14-days of levetiracetam (500mg bd started one
day before surgery) and no drug.
Primary objective:
 To determine whether 2 weeks prophylactic levetiracetam reduces the risk of developing seizures within
12 months of surgical resection of newly-diagnosed
seizure-naïve meningioma compared to not using
prophylaxis Primary economic objective:
 Estimate the cost effectiveness of prophylactic levetiracetam in seizure-naïve meningioma
Secondary objectives:
 Determine the effect of prophylactic levetiracetam on
time to first seizure
 Determine whether prophylactic levetiracetam affects
quality of life
 Determine whether prophylactic levetiracetam influences return to driving
 Determine safety of prophylactic levetiracetam
Eligibility criteria:
Newly-diagnosed, supratentorial, seizure-naïve adults with
meningioma on MRI and scheduled for surgical resection
Internal pilot:
 Stage 1 (assessed at 12 months): will establish feasibility of site opening & recruitment
 Stage 2 (assessed at 24 months): will corroborate
assumptions made about the primary outcome (proportion with seizures 12 months post-surgery)
Results: Seizure rate at 12 months is 12.3%. A 50% reduction is clinically beneficial. A two group v2 test with a 5%
two-sided significance level will have 90% power to detect
the difference between a Group 1 proportion, p, of 0.12 and
a Group 2 proportion, pof 0.06 when the sample size in
each group is 477. Allowing for 5% dropout a total of 1004
patients will be recruited. There are 2000 operated meningioma per year and 85–90% are supratentorial (n ¼ 1700).
70% are seizure naïve (n ¼ 1190) and are managed in 25
neurosurgery units. Twenty units will participate. Assuming a
conservative recruitment rate of 1.2 participants per month
and site, a four-year recruitment period is required allowing
for staggered site opening and a conservative estimate of
eligibility and consent.
Conclusion: Full grant application submitted to NIHR HTA
research-led call on 12/9/19 – decision expected November
2019. STOP ‘EM will provide class I evidence of the role of
anti-epileptic drug prophylaxis in seizure-naïve patients
undergoing surgery for supratentorial meningioma.

Predicting sites of tumour progression in the
invasive margin of glioblastomas (PRaM-GBM Study)
S. Price and J. Cook
University of Cambridge, Cambridge, UK
Aim: Virtually all patients with glioblastomas will die of
progressive disease in the resection margin. This ‘occult’
invasion cannot be identified with conventional imaging, but
our previous work has shown that advanced MR methods
using diffusion tensor MRI can identify white matter disruption. This has been confirmed by biopsy. Follow up imaging
suggests it can predict sites of progression. This study is a

multi-centre validation of diffusion tensor MRI as biomarker
that can predict tumour progression in glioblastomas. If we
can accurately predict sites of tumour progression we could
use this as a target for surgery or radiotherapy.
Method: This is a multi-centre, pragmatic biomarker validation study. Patients will be identified pre-operatively as having a glioblastoma that is suitable for aggressive resection of
the tumour followed by radiotherapy with concomitant and
adjuvant chemotherapy. Patients are imaged pre-operatively
and pre-radiotherapy with sequences that include diffusion
tensor and dynamic susceptibility contrast perfusion imaging. All other imaging is undertaken according to routine
clinical care. The area of DTI/rCBV abnormality will be identified an correlated with the site of development of new contrast enhancement at progression. Planned substudies include:
 PET Sub-study: using amino acid PET to identify area
that we expect to fluoresce with 5-ALA and confirm
the DTI area is high density tumour
 Methodological Sub-Study: that will compare central
with local radiologist assessment of images – this will
feed into future studies.
Results: The study opened in March 2017 and has opened
in 6 centres (Cambridge, Nottingham, Leeds, Kings,
Middlesborough, Liverpool and Sheffield). By 31st August
2019, 94 patients were recruited but 26 were withdrawn
leaving 68 evaluable patients. The first phase of the study
requires 90 patients to train a predictive model. This will
provide information on 65 patients that had progressed. Our
aim is to correctly assess sites of tumour progression in 52
patients (>85%). The second stage will recruit a further 30
patients to validate this model. Approval to start the PET
sub-study was granted in September 2019 and will look to
study a further 35 patients.
Conclusion: PRaM-GBM continues to recruit and is almost at
the end of the first stage. We hope to conclude recruitment
by October 2020.

VASCULAR AND TRAUMA SESSION

Proposal of a national validation study of the
PHASES risk score
S. Halla, S. Mitrasinovica, F. Ewbanka, O. Crofta,
D. Dasguptab, P. Groverb and D. Bultersa
a
Department of Neurosurgery, Wessex Neurosciences Centre,
University Hospital Southampton, UK; bUniversity College London &
National Hospital for Neurology and Neurosurgery, London, UK

Aim: The natural history of unruptured aneurysms remains
controversial. Only very small differences in short term
estimates of rupture risk make large differences to lifetime
estimates. The PHASES score represents the best available
evidence to guide clinical decision making. It has serious
methodological limitations, however, and has never been
externally validated for clinical use. We therefore propose a
national collaborative study to validate PHASES.
Method: The biggest challenges to a natural history study
are to prevent selection bias and achieve good follow up.
We propose a hybrid study drawing on the strengths and
avoiding the weaknesses of local data and national HES/ONS
data. Electronic searches of local patient records and scan
results can identify a relatively unselected population of
unruptured aneurysms and relevant covariates can be
extracted from records with high fidelity. A large bias exists
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in follow-up however as not all SAH patients are admitted to
tertiary neurological centres. HES/ONS coding for unruptured
aneurysms and availability of covariates poor. However most
SAH events will result in hospital admission or death and
will be coded under a limited number of codes. We therefore propose a multicentre study using local patient identification and HES/ONS outcome data.
Results: A power calculation suggests that on the basis of
10 events per covariate tested and with 6 covariates
included in the PHASES model a minimum of 60 events
would need to be observed during follow up. A local pilot
suggests approximately 1200 patients with unruptured
aneurysms can be identified with an average of 5 years follow up. Extrapolating to a study of England and Wales, up
to 24,000 aneurysms with over 100,000 years of follow exist.
Allowing for an event rate of 1% would be expected that
1000 events have been observed. There is therefore more
than enough data available to test PHASES.
Conclusion: A validation study of PHASES is urgently
needed. A new prospective study is unlikely to be funded,
would take more than a decade to yield results, and would
be subject to considerable selection bias. An alternative collaborative study drawing on the strengths of HES/ONS could
achieve this sooner and more cost effectively.

evaluate alternative indices. Subsequently, 4 patients underwent post contrast imaging with both 44 and 88 slices. The
current acquired pixel size is 0.5 mm  0.5 mm and we will
trial a pixel size of 0.6 mm  0.6 mm. We will also image
patients using a 32 channel head coil and 20 channel head
coil to compare image quality.
Results: There were no significant differences in aneurysm
wall intensity (AWI) between 2, 7, 12, and 17 minutes post
contrast. The intra-class correlation coefficient for AWI and
WEI were 0.940 (95% CI: 0.812–0.981) and 0.968 (95% CI:
0.910–0.991). In one out of 44 (i.e. 11 subjects scanned at 4
time points) scans did the grading of enhancement differ
between times. Variation in CNR resulting from altering slab
thickness did not show any obvious differences in wall
enhancement. To minimise the influence of external factors
(as MRI scan type) on these indices, for future multicentre
studies, an ‘internal’ standard against which to normalise
wall enhancement, was established. Analysis of signal intensity of different structures demonstrated that white matter
showed the least enhancement (and least intensity variability) and pituitary stalk, the most enhancement. Using these,
we propose the aneurysm wall enhancement ratio (AWER)
metric, as an alternative to WEI to be investigated further.
Conclusion: VWI is a promising tool to select aneurysms at
risk for appropriate treatment. Our results suggest that imaging is relatively reproducible, irrespective of postcontrast image acquisition delay and coverage (and subsequent changes in CNR) are minimal. Therefore variations in
these factors do not represent barriers to conducting multicentre prospective studies on unruptured intracranial aneurysms.

Vessel wall imaging of intracranial aneurysms: the
influence of MRI acquisition methodology on
imaging findings
R. Romania, A. Darekarb, M. Aroraa, A. Zolnouriana,
B. Gaastraa, J. Macdonaldc, A. Williamsc and D. Bultersa
a

Department of Neurosurgery, Wessex Neurosciences Centre,
University Hospital Southampton, UK; bDepartment of Medical
Physics, University Hospital Southampton, Southampton;
c
Department of Neuroradiology, Wessex Neurosciences Centre,
University Hospital Southampton, UK
Aim: Inflammation of the aneurysm wall plays a major role
in aneurysm formation, development and rupture. Vessel
wall imaging (VWI) is a high resolution, post-contrast MR
technique, highlighting areas of inflammation. It is strongly
associated with aneurysm presentation, and in one small
prospective study, predictive of growth and rupture. In order
for VWI to be used as a clinical test, large multicentre prospective studies are needed. However one barrier to undertaking these studies is the lack of standardisation of VWI
methodology and understanding of how methodology influences image findings. Therefore, our aim was to assess the
influence of MRI acquisition methods on the findings from
VWI. We first investigated time between contrast bolus and
image acquisition to establish the optimal post-contrast
delay, allowing subsequent investigation influenced by coverage (the slab thickness determined by the number of slices
which influences contrast to noise ratio, CNR), voxel size and
head coil channel number.
Method: Eleven patients underwent post-contrast imaging
at 2, 7, 12, 17 minutes after contrast injection (44 slices, compared to our standard 88, to reduce acquisition time from
10 minutes to 5 minutes). Images were analysed using published subjective grading scales (Baakes, Hu, Naghata, Edjlali)
and semiquantitatively to obtain absolute post contrast wall
signal intensity and wall enhancement index (WEI Omodaka). Additionally, the average signal intensity of the
optic nerve, optic chiasm, stalk, cavernous sinus, plexus choroideus of the temporal horn, white matter) was measured
and compared to the maximum aneurysm wall intensity to

Developing a zebrafish model for cerebral
arteriovenous malformations
S. Dasa,b, P. Kasherb and H. Patela,b
a

Salford Royal Hospital, Manchester, UK; bUniversity of Manchester,
Manchester, UK
Method: We exposed larvae (obtained by crossing alk1 heterozygous mutant adult zebrafish with alk1 wild types, WT)
at 24 hours post fertilisation (hpf) to atorvastatin. At 2 days
post fertilisation (dpf), larvae that developed intracerebral
haemorrhage (ICH) were separated from those that did not.
The atorvastatin was also washed off. These larvae were genotyped at 3dpf. We thus quantified ICH frequency in WT and
heterozygous siblings. Two groups of haemorrhaged larvae
(WT and heterozygous mutants) were raised to adulthood
and will have their brains cleared to investigate if a cAVM
has developed.
Results: There were three replicates, with each having 45
larvae (36 treated with atorvastatin, and 9 untreated).
Exposure to atorvastatin resulted in 80% of larvae developing ICH. As previously described, haemorrhages that occur
on day 2, clear by day 4.2. At the larval stage, there was no
obvious intracranial phenotypic abnormality, in particular no
vascular abnormality. Amongst the larvae who developed
ICH (29 out of 36 that were treated), equal frequencies of
WT and heterozygous mutants were identified. The same
was observed in the few larvae that did not develop ICH (6
out of 35). The results indicated that within the ICH group,
there were equal numbers of heterozygous and WT larvae
(Chi-squared test, p<.05).
Conclusion: Our results show that heterozygous alk1mutant
zebrafish do not display an increased tendency for ICH in
response to atorvastatin.
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(Iba-1) and presynaptic bouton (SV2A) markers were
assessed with immunohistochemical methods.
Results: At 7 days, despite evidence of increased APP aggregates in the corpus callosum of the injury mice (p¼.002),
there was no difference in synaptic metrics between the
cohorts. By 28 days, we observed a reduction in synaptic
puncta density distal to the injury site, particularly the hippocampus coupled to an increase in microglia (Iba-1) count
(p¼.03). PSD95 and SAP102 density changes had a strong
positive correlation (r ¼ 0.8; p<.0001). We also observed evidence of synapse recovery in the cortex between 7 and
28 days. SV2A (presynaptic marker) had a positive correlation
with PSD95 puncta density (r ¼ 0.8; p<.01) and a negative
correlation with PSD95 puncta area (0.6; p¼.02). Microglia
count was negatively correlated (r¼ 0.6; p<.001) with synapse density.
Conclusion: Focal traumatic injury induced progressive
region-specific loss of synapses for which microglia may play
a role. Hippocampal synapses demonstrated vulnerability to
traumatic insult which may contribute to post-TBI cognitive
dysfunction. Our study highlights the value of brain-wide
synaptome mapping technology and suggests a capacity for
synaptic recovery which could be a therapeutic target.

The UK cranioplasty study and development of the
UK cranial reconstruction registry
D. Fountaina, G. Whitingb, H. Meeb, E. Edlmannc,
A. Joannidesb, R. Piperd, C. Turnerb, A. Koliasb,
P. J. Hutchinsonb and British Neurosurgical Trainee
Research Collaborative British Neurosurgical Trainee
Research Collaboratived
a

Salford Royal NHS Foundation Trust, Manchester, UK; bCambridge
University Hospitals NHS Foundation Trust, Cambridge, UK;
c
Derriford Hospital, Plymouth, UK; dThe British Neurosurgical Trainee
Research Collaborative
Aim: Many questions remain without robust evidence in performing cranioplasty operations, including the timing following craniectomy and material. The Royal College of Surgeons
of England (RCS) have advised that all devices should be
registered with related data collection in appropriate
national audits.
Method: The UK Cranioplasty Study is a prospective multicenter study for all patients operatively treated with a cranioplasty in the United Kingdom. Patients undergoing
cranioplasty insertion, revision, removal and re-insertion
between 1st June 2019 and 30th November 2019 are being
included. Data collected includes basic demographic data,
craniectomy date and indication, cranioplasty material and
timing, and 30-day outcome.
Results: To date, there are 112 entries across twenty neurosurgical units in the United Kingdom. A steering committee
has been established to plan the continuation of the UK cranioplasty study as an ongoing registry. Following completion
of data collection, 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.
Conclusion: The UK cranioplasty study is already the largest
prospective study of cranioplasty in the UK and shows promise laying the foundations for a robust registry while providing important insights for outstanding research questions for
clinicians performing this procedure.

Large-scale single-synapse resolution analyses of
synaptopathy following traumatic brain injury
A. Jamjoom, R. Qui, J. Rhodes, P. Andrews and
S. Grant
Edinburgh University, Edinburgh, UK
Aim: Traumatic brain injury (TBI) is a major cause of cognitive impairment with significant economic and social implications. The fundamental molecular and cellular mechanisms
of TBI are poorly understood. We examined the molecular
composition and anatomical distribution of individual excitatory synapses in a mouse model of TBI using a novel imaging approach called ‘Synaptome mapping’ which permits
single synapse quantification across the whole mouse brain.
Method: Genetically modified mice expressing fluorescentlabelled postsynaptic proteins PSD95 and SAP102 were randomised to a fluid percussion injury or control. Brain tissue
sections were imaged using confocal microscopy. Synapse
puncta density, size and intensity from 222 brain regions at
7 and 28 days were analysed using machine learning algorithms. Axonal (amyloid precursor protein-APP), microglial

Acute neuroinflammatory microglial changes in
human spontaneous intracerebral haemorrhage
A. Shtayaa, L. Bridgesa, P. M. Esirib and A. Hainswortha
a

St. George’s, University of London, London, UK; bOxford University,
Oxford, UK
Aim: Spontaneous intracerebral haemorrhage (ICH) is the
commonest form of haemorrhagic stroke and is a major
cause of morbidity and mortality. Neurosurgical removal of
intracerebral haematoma has limited benefit and no pharmacotherapies are available. The cellular mechanisms that
underlie pathophysiological changes in ICH are poorly
understood. Activation of inflammatory cascades (M1 inflammatory pathway) and the release of cytotoxic mediators are
implicated. These cause cell death and functional impairment, and are considered the hallmark of secondary brain
damage. Understanding the inflammatory processes which
also include, in addition to M1, the repair (M2 anti-inflammatory) pathway that follows ICH in humans may offer new
therapeutic opportunities. Therefore, we aimed to investigate
neuropathologically the acute neuroinflammatory changes in
human spontaneous ICH.
Method: We studied histological changes in post-mortem tissue from a cohort of spontaneous supra-tentorial primary
ICH cases (n ¼ 27) with survival of 1–12 days, compared to a
matched control group (n ¼ 16) examined in corresponding
regions. Sections were labelled with hematoxylin-eosin, and
immunohistochemically labelled for the pan-selective microglial marker Iba1, M1 inflammatory microglial/macrophage
marker CD68, and M2-repair markers CD163 and CD206.
Results: Adjacent to the haematoma, we observed classical
ICH-related primary changes, including oedema, tissue neutrophils and macrophages from day 1. Ischaemic neurons
and swollen endothelial cells were common at day 1 and
universal after day 5, as were intra-mural erythrocytes within
small vessel walls. Swollen Iba1 positive cells, consistent with
activated microglia, were evident at day 1 post-ICH. There
was a significant overall increase in Iba1 positive area fraction when comparing ICH with control. The temporal course
of Iba1 area fraction showed a significant 3-fold increase relative to control cases at 0–2 days post-ICH, 4-fold at
3–5 days and 9-fold at 7–12 days post ICH. Large bi- or tri-
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nucleated Iba1 positive cells with amoeboid morphology
(‘giant’ microglia) were detected adjacent to the haematoma
from day 5 and consistently 7–12 days post ICH. Cells with
microglial/macrophage appearance, that were positive for
CD68, CD163 or CD206, were seen from 3 days post-ICH.
Conclusion: Our data indicate that neuroinflammatory processes commence from day 1 post-ICH with changing microglial size and morphology up to day 12. The repair process
starts 3 days following the haemorrhage, albeit at low scale,
and peaks at day 7. This coincides with the appearance of
some microglia that exhibit a novel multiply nucleated morphology (‘giant microglia’). The inflammatory induced change
in microglial morphology and expression of the M2 repair
markers suggest a microglial-related phagocytic function and
change in role which may be related to the repair process.

Major emerging domains included: lack of control, misconceptions about DCM, perceived lack of support, social isolation, financial implications, depression, anxiety, feelings of
guilt and consequences of DCM for family, friends and
carers. Physical aspects included symptom variability/unpredictability, symptom timing, sleep disturbances, dexterity,
bowel and bladder function and respiratory dysfunction.
Conclusion: This is the first study to undertake a qualitative
analysis of patient perspectives in DCM. It has highlighted a
number of prevailing themes currently unmeasured in
research. Neurological function and complications of treatment are frequently expressed by our cohort is consistent
with the literature. However areas, such as sleep disturbances, respiratory function and symptom variability are not
captured. Moreover, pain and quality of life, whilst present
maybe underrepresented given their significance to patients
in this study. Additionally, the determinants of the low quality of life in DCM are currently unknown, and these findings
provide a novel and so far, unique perspective. It is likely
that the currently underrepresented psychosocial implications of DCM play an important role. Whilst a small sample
size, this study indicates that there may be discordance
between researcher and patient perspectives on the important outcomes in DCM and highlights the need for an international multi-stakeholder consensus process.

SPINE AND FUNCTIONAL SESSION

Prevailing outcome themes reported by patients
with degenerative cervical myelopathy: findings
from a semi-structured interview
D. Z. Khana, S. M. Fitzpatrickb, B. Hitlonc, A. McNaird,
E. B. Sarewitze, B. Daviesa and M. R. Kottera
a

University of Cambridge, Cambridge, UK; bUniversity of Warwick,
Warwick, UK; cColchester Hospital University, Colchester, UK;
d
University of Bristol, Bristol, UK; eGoffin Consultancy, Healthcare
Consultants, Canterbury, UK
Aim: Degenerative cervical myelopathy (DCM) is the most
common cause worldwide of adult myelopathy, with
patients reporting among the worst quality of life scores
compared to other common conditions. Outcome reportingis
inconsistent in DCM, making it difficult to synthesise or compare research. We are conducting an international core-outcomes initiative (RECODE-DCM) to define the outcomes that
should be measured in DCM research. As part of this process, we interviewed patients and carers, to build on our
recent literature review into the outcomes reported in DCM.
Our previous content analysis has generated a list of outcomes that were important to patients. The purpose of this
study was to qualitatively explore descriptions of sufferers
with DCM and their supporters, on the impact of DCM, to
identify prevailing themes and their significance.
Method: A focus group was formed, consisting of 8 participants, 1 interviewer (BMD) and 1 facilitator (MRNK). Semi
structured began with an initial open question ‘How does
DCM affect you?’, followed by discussion focussing on outcomes and their significance. Data was transcribed and analysed separately by two authors (DZK and SMF). A thematic
analysis was then performed – guided by Braun & Clarke’s
six-phase approach. Of note, a predominantly theoretical or
top-down approach was adopted, our analysis being driven
by the research question. This was performed to a semantic
level – identifying themes at the surface-level and attempting to understand their significance and context. The themes
were subsequently reviewed with an independent patient
stakeholder. When finalised, themes were group together on
a basis of how the outcomes within them were linked –
being linked directly (e.g. two types of pain) or linked via
their psychosocial impact.
Results: All attendees consented: 5 patients (3 men and 2
women) and 3 supporters (all women, 2 identifying as partners and one as a close friend). Interestingly, the majority of
discussed priorities were concerning psychosocial consequences of DCM, areas underrepresented in DCM literature.
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Aim: The recovery and outcome of cauda equina syndrome
(CES) has been associated with the time to operation from
symptom onset and the severity of symptoms at diagnosis.
However, determining an exact timing of onset of bladder,
bowel or sexual dysfunction can be challenging. This is due to
the progressive nature of symptoms, differences in importance
placed on different symptoms, or differences in awareness of
different levels of dysfunction. The Understanding Cauda
Equina Syndrome (UCES) study is a prospective observational
cohort study of patients with cauda equina syndrome. During
this study, both patients and clinicians were asked to report
the timing of symptom onset and record the presence or
absence of different symptoms of CES. We aimed to assess
whether symptom descriptions and symptom duration at the
time of admission differed between patient’s self-reported
questionnaires and the clinician entered database records.
Method: All patients included in the UCES study had a clinical diagnosis of CES with radiological compression of the
cauda equina. Clinicians entered demographic and symptom
data into the study database based on the case notes and
their interaction with the patient. Patients filled out a questionnaire either online or via a paper form that reported
symptom onset and types. Anonymised data were extracted
from the database to compare clinician and patient entered
data and analysed using Microsoft Excel and RStudio
v1.2.1335. The statistical difference in the median duration of
symptoms was calculated using the Mood’s Median Test.
Only participants with both patient entered and clinician
entered data were analysed.
Results: 182 datasets contained both patient and clinician
entered data for admission. Patients recorded a longer duration of symptoms compared with clinicians (Median 5 days
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vs. 3 days, p¼.026). Patients and clinicians agreed on the
duration of symptoms in 47 (26%) cases (Median 2 days).
Patients reported a longer symptom length in 89 (49%)
cases. 219 datasets contained patient and clinician admission
symptom data. Some patients did not record all admission
symptoms. Reported symptoms (patients vs. clinicians)
include back pain (214/219 vs. 212/219 patients), sciatica
(214/219 vs. 204/219 patients), abnormal saddle sensation
(141/201 vs. 135/201 patients), and urinary symptoms (151/
203 vs. 160/203 patients). The number of patients reporting
bowel symptoms was significantly higher compared with
clinicians (120/203 vs. 39/203 patients).
Conclusion: Patients and clinicians differ in their assessment
of symptoms and symptom duration. Patients recorded longer symptom duration as well as a larger proportion of
bowel symptoms. Other major symptoms were reported similarly by patients and clinicians.

inspection of the EEG and EMG traces, and behavioural
observation during the sleep recording.
Conclusion: During NREM sleep, high slow-wave activity is
associated with a higher arousal threshold, while occipital
alpha activity is a hallmark of quiet wakefulness.5 We can
therefore state that low slow-wave power combined with a
higher alpha power (as observed in our 100Hz protocol) is a
shift towards lighter sleep. In these preliminary analyses, and
while recruitment is ongoing, we have shown that stimulation of the PPN at different frequencies can have distinct
effects on both of these two activity patterns and thus modulate sleep depth. How these effects relate to long-term
DBS, whether pulse timing is critical and if these effects on
sleep depth can be reliably reproduced, are questions that
we plan to answer in the near future.
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