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Proceedings of the 2018 Spring Meeting of the Society of British
Neurological Surgeons

This meeting is being hosted by South West Neurosurgery
Centre, University Hospitals, Plymouth, UK, 11-13 April 2018 at
The Riviera Conference Centre, Torquay.
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.

was achieved with a persisting vein in the absence of early venous
filling in 8%. The remaining patients remain under long term follow
up with partial obliteration. The majority of patients did not have
adverse effects. 2 patients suffered from seizures, 4 patients suffered from hemiparesis (2 permanent). No AVM rebleeds occurred
during the follow-up period.
Conclusions: The data from this unit confirms that LINAC based
AVM treatment, delivered in a regional unit, is safe & effective.

If any papers in the programme are not presented to the society
at the meeting, they will not be published.
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WM1 – HIGH SCORING PAPERS

Intraoperative tissue diagnosis with CO2 laser and
rapid evaporative ionization mass spectrometry
(REIMS) in neurosurgery
H. Kogunaa,b, B. Temelkurana, E. Whitea, G. Anichinib,
Z. Bodaia, Z. Takatsa, K. O'Neillb and G. Yanga
a

Imperial College, London, UK; bCharing Cross Hospital, London, UK

WM1-1

Stereotactic radiosurgery for arteriovenous
malformations; a single centre review of outcomes
K. Bhatt, K. Parmanand, A. Zammit, S. Pascoe,
W. Adams and P. C. Whitfield
South West Neurosurgery Centre, University Hospitals, Plymouth, UK
Objectives: Review of outcomes from LINAC Stereotactic
Radiosurgery for AVM’s prior to centralisation of AVM radio surgery
treatments.
Design: Observational study of patients treated with a LINAC
based SRS system.
Subjects: 61 AVM patients treated with SRS after MDT led decision
making.
Methods: Planning was performed by a vascular neuroradiologist,
vascular neurosurgeon, the treating oncologist & SRS technical
team. We analysed the volume, location, venous drainage, treatment dose and delivery, clinical progress and radiological obliteration rates.
Results: 58 patients received single fraction SRS with a mean volume of 2.73cc (range of 0.13–12.97cc) with a peripheral dose of
18–22.5Gy. 3 patients with large AVM’s had hypofractionated SRT
(5-5.4Gy per dose in 8-11#). 88% of patients had a supratentorial
AVM: 32% frontal, 17% occipital, 18% parietal, 10% temporal and
12% in deep structures. 15% had associated aneurysms. 61% had
superficial drainage. At latest follow-up all patients had shown
response. Complete obliteration was achieved in 79%. Obliteration
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Objectives: Current neuro-navigation methods give limited information on the extent of tumour margin excision. Improving the
accuracy of surgery potentially improves outcomes. The aim is to
determine the benefits of combining the CO2 laser with REIMS for
intraoperative diagnosis compared to the iKnife.
Design: The iKnife has shown tissue diagnosis results comparable
to histology. The CO2 laser is well suited for neurosurgical use,
however has not been combined with REIMS in neurosurgery. Calf
brain was used for preliminary experiments, and histological comparison of tissue damage from the CO2 laser and bipolar.
Subjects: 18 adult patients undergoing craniotomy.
Methods: Surgical aerosol was aspirated into the mass spectrometer via a modified bipolar hand-piece for the iKnife (in-vivo &ex
vivo) and tubing attached to the laser (ex vivo).Data was analysed
with multivariate statistical methods (PCA&LDA), models were cross
validated. Spectral data was validated with histology.
Results: Calf brain histology showed higher thermal damage for
iKnife compared to laser, PCA and LDA showed distinct structure
classification and cross validation revealed the laser had superior
accuracy, sensitivity and specificity (all 99%) to iKnife. Human data
shows laser models have higher sensitivity (63%) but less accuracy
and specificity. A novel in vivo iKnife sample is correctly identified
using laser ex vivo models.
Conclusions: CO2 laser is superior in calf brain; however not
enough human data is available to conclude. Combining both has
the potential to increase accuracy.
(K. O’Neill and G. Yang co last authors)

2

PROCEEDINGS

WM1-3

The impact of selective dorsal rhizotomy on the
quality of life of ambulant children with diplegic
cerebral palsy
W. G. B. Singletona, M. Pitsikaa, M. Crampb,
J. Smitha,c, A. Clarked, W. G. Athertond, I. K. Poplea and
R. J. Edwardsa
a

Department of Paediatric Neurosurgery, Bristol Royal Hospital for
Children, Bristol, UK; bHuman Analysis Laboratory, University of the
West of England, Bristol, UK; cDepartment of Paediatric
Physiotherapy, Bristol Royal Hospital for Children, Bristol, UK;
d
Department of Paediatric Orthopaedic Surgery, Bristol Royal
Hospital for Children, Bristol, UK
Objectives: Selective dorsal rhizotomy (SDR) aims to improve or
maintain walking in children with cerebral palsy (CP). This study
aimed to evaluate the impact of SDR on the quality of life (QoL) of
children with diplegic CP
Design: Single centre prospective observational study.
Subjects: Children with diplegic CP undergoing SDR
Methods: Pre-operative and 6, 12 and 24 month post-operative
assessments included Modified Ashworth Score for spasticity (MAS),
Gross Motor Function Classification System level (GMFCS), Gross
Motor Function Measure (GMFM-66) and QoL using the CP-QoL
questionnaire for caregivers.
Results: To date, results for 67 children (female n ¼ 24 (35%), male
n ¼ 43 (65%)), mean age 6.5 years (range 3-14) have been analysed
(n ¼ 17 GMFCS II, n ¼ 50 GMFCS III). Mean GMFM-66 pre-SDR was
57.1, which improved to 61.4 and 62.9 at 1 and 2 years respectively
(p < .0001). There was a significant improvement in 5/7 domains of
QoL (Participation, Access to Social Services, Pain & Physical Health,
Function, Emotional Well-Being) at 1 year that remained significant
at 2 years (p < .01). There was a significant correlation with
improvements in pain and spasticity scores (p ¼ .04), change in
pain and participation (p ¼ .02) and emotional wellbeing (p ¼ .01).
Pre-operative GMFCS level and an improvement in motor function
did not correlate with improvements in QoL
Conclusions: SDR can offer a significant improvement in QoL at 1
and 2 years post-operatively. Further analysis will provide updated
results for those who have recently completed follow-up.

WM1-4

Computer assisted trajectory planning for laser
interstitial thermal therapy (LiTT) in mesial temporal
lobe epilepsy
V. N. Vakhariaa, R. S. Sparksb, K. Lic, A. G. O'Keeffed,
A. Miserocchia, A. W. McEvoya, M. Sperlinge, A. Sharanf,
C. Wuf, S. Ourselinb and J. Duncanc
a

The National Hospital for Neurology and Neurosurgery, London, UK;
Wellcome/EPSRC Centre for Interventional and Surgical Sciences,
University College London, London, UK; cDepartment of Clinical and
Experimental Epilepsy, UCL Institute of Neurology, National Hospital
for Neurology and Neurosurgery, London, UK; dDepartment of
Statistical Science, University College London, London, UK; eJefferson
Comprehensive Epilepsy Center, Department of Neurology, Thomas
Jefferson University, Philadelphia, PA, USA; fDivision of Epilepsy and
Neuromodulation Neurosurgery, Thomas Jefferson University,
Philadelphia, PA, USA
b

Objectives: Laser interstitial thermal therapy (LiTT) is a novel
means of creating a selective lesionectomy that has been used in
neuro-oncology and epilepsy surgery. The extent and safety of the

lesionectomy is dependent on the trajectory of the laser catheter.
The unablated mesial hippocampal head (MHH) is an independent
predictor of seizure freedom and extent of parahippocampal gyrus
(PHG) ablation is related to neuropsychological outcome. We present a fully automated computer planning software (EpiNav:LiTT)
for optimising selective amygdalohippocampectomy (SLAH).
Design: Retrospective cohort comparison.
Subjects: 25 patients with hippocampal sclerosis.
Methods: EpiNav:LiTT was used to recreate trajectories in 25
patients that had previously undergone SLAH. Ablation cavities
were validated against a 15 mm modelled ablation zone. Safety
profile (length, angle, minimum distance from vessel/sulcus and
total risk) and ablation volumes of manual vs EpiNav:LiTT trajectories were compared. Pearson correlation and Kruskall-Wallis tests
were used.
Results: There was a significant correlation between actual and
modelled ablation cavities using a 15 mm ablation zone
(p ¼ <.001). EpiNav:LiTT improved trajectory safety profile
(p < .001), increased ablation volumes of the amygdalohippocampal
complex (p ¼ .008), reduced unablated MHH (p ¼ .001) and PHG
ablation (p ¼ .02).
Conclusions: EpiNav:LiTT trajectories lead to safer trajectories with
improved neuropsychological outcome and seizure freedom rates.
A prospective study is now required to prove this.

WM1-5
ABSTRACT NO: 2355

Conservative treatment of back pain: too much for
too long
S. Y. Phang, J. Hobart and T. Germon
South West Neurosurgery Centre, University Hospitals, Plymouth, UK
Objectives: Treatment should be rational & based on a diagnosis.
If not, effect sizes for treatments would be expected to be small. If
the role of a spinal surgeon is to make a diagnosis & discuss therapeutic options it might be more appropriate that this happens
sooner rather than later in the patient journey. We set out to
evaluate the severity & duration of pain, treatments received &
their effect sizes for people prior to attending the surgical clinic.
Design: Prospective study.
Subjects: Consecutive people attending the outpatient clinic of
one spinal surgeon with between 2006-17.
Methods: Duration & severity of pain, disability experienced &
treatments received, prior to the clinic appointment were recorded.
The literature was reviewed to determine the effect sizes of
treatments.
Results: 3753 people, mean age of 57 (range 16-97, M ¼ F),
duration of symptoms 2 years (SD 5) & mean pain score 7/10 (SD
2.15). Walking, sleeping, employment & sitting were most impacted
by pain. 77% had 1 physical therapy; 61% physiotherapy, 32% acupuncture, 30% Chiropractic, 21% pain clinic & osteopathy. 19% 1
injection therapy; 12% epidural, 7% nerve root, 5% facet joint. 84%
had analgesic medication; 69%were taking 2 medications.
Conclusions: People presenting to the spinal clinic have a long
time with debilitating pain, during which they were subjected to a
range of treatments that are ineffective & without clear rationale,
whether or not they are based on a diagnosis. The benefits of
seeking an early specialist opinion should be investigated.
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Recruitment, safety and progress review; over halfway in the Dex-CSDH trial
E. Edlmanna, S. Tarantinoa, K. Caldwella, N. Suttnerb,
K. Owusu-Agyemangb, D. Bultersc, P. Holtonc,
P. Whitfieldd, C Eglingtond, A Koliasa, C. Turnera, Carol
Davis-Wilkiee, B Pantaleoe, A Allisone, S. Bonde and
P. J. Hutchinsona; Dex-CSDH Collaborative Group,
BNTRC
a

Addenbrookes Hospital, Cambridge, UK; bQueen Elizabeth University
Hospital, Glasgow, UK; cWessex Neurological Unit, Southampton, UK;
d
Southwest Neurosurgical centre, Plymouth, UK; eCambridge Clinical
Trials Unit, Cambridge University Hospitals NHS Foundation Trust,
Cambridge, UK
Objectives: Review of recruitment, safety and progress in the DexCSDH trial following recruitment of 474 patients (63% of total 750).
Design: UK-wide, randomised, double-blind placebo-controlled trial
of dexamethasone versus placebo alongside standard CSDH
treatment.
Subjects: Target of 750 adult patients admitted to a participating
neurosurgical unit with a symptomatic CSDH
Methods: Participants are randomised to a 2-week tapering course
of dexamethasone or placebo, started within 72hrs of admission to
a neurosurgical unit. Drug treatment is given in addition to standard clinical care, including surgery in most cases. The primary outcome measure is the 6-month modified Rankin Scale (mRS),
secondary measures include re-operation rate and mortality. Serious
and related adverse events are closely monitored for 30 days.
Results: 474 patients have been enrolled in 18 UK centres. 319
patients have reached 6-month follow-up and 395 3-month followup. Only 6% of patients have been withdrawn or lost to follow-up
at 6 months. The dichotomised mRS scores are unchanged from 3
to 6 months with a favourable outcome (mRS 0-3) in 86%. The
6-month mortality rate is 7%, with a re-operation rate of 6%.
Conclusions: This multi-centre trial has progressed well across the
UK with excellent recruitment and follow-up rates. The 6-month
outcome from CSDH is favourable in 86% of patients and there
have been no safety concerns to date. The re-operation rate of 6%
is lower than internationally reported rates of 9-20%.

MAIN SESSION 2 - WEDNESDAY 11TH APRIL

WM2 – ONCOLOGY
WM2-1

Optimising trial recruitment using qualitative
research methods: The ROAM (Radiation versus
observation following surgical resection of atypical
meningioma) Information Study
F. C. Sherratta, M. D. Jenkinsonb, B. J. Haylockc,
M. Javadpourd and B. Younga
a
University of Liverpool, Liverpool, UK; bUniversity of Liverpool &
The Walton Centre, Liverpool, UK; cClatterbirdge Cancer Centre,
Liverpool, UK; dBeaumont Hospital, Dublin, Ireland

Objectives: ROAM is a randomised controlled trial comparing radiation to observation following complete surgical resection of
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atypical meningioma. We embedded a qualitative sub-study within
ROAM with the aim of optimising patient recruitment.
Design: Qualitative sub-study.
Subjects: Patients invited to participate in ROAM and recruiting
clinicians.
Methods: Audio-recorded recruitment consultation (N ¼ 20), and
semi-structured interviews with clinicians (N ¼ 8) and patients
(N ¼ 18), including decliners and consenters. Analysis of transcribed
audio-recordings was informed by content and thematic analysis.
Results: Analysis has identified areas where communication was
problematic. Giving patients their pathology results immediately
before discussing ROAM left them overwhelmed and unable to
absorb trial information. Clinicians’ presentation of the trial arms
often lacked balance. Several patients viewed the prospect of
radiotherapy as illogical, in part, due to earlier conversations with
surgeons that indicated further treatment was unnecessary following resection. Patients who declined ROAM were concerned about
the side effects of radiotherapy and viewed it as burdensome;
many struggled to interpret key details of ROAM due to problematic communication.
Conclusions: Embedded qualitative studies can address barriers to
recruitment in neurosurgical trials. We have amended the patient
information leaflet and provided workshops for surgeons and
oncologists to enhance communication about ROAM, with the aim
of optimising patient recruitment.

WM2-2

Glioblastoma resection surgery does not worsen
pre-existing alexithymia (emotion recognition); early
data from PRaM GBM patients using tablet-based
cognitive testing.
R. Sinhaa, T. Manlyb and S. J. Pricea
a
Addenbrooke's Hospital, Cambridge, UK; bCognition and Brain
Sciences Unit, University of Cambridge, Cambridge, UK

Objectives: A 2015 Brain Tumour Charity survey reported that the
majority of patients participate less in social activity. Our objective
was to study whether this may be associated with alexithymia
(emotion recognition)
Design: Prospective longitudinal observational cohort study.
Subjects: 16 patients with glioblastoma (early PRaM GBM study
recruitment at our unit)
Methods: The subjects underwent tests of their recognition of
emotional expressions using a tablet based program which also
records reaction times. This was done before resection surgery and
postoperatively before radiotherapy. 576 tests were split over the
two time points, each subject undergoing 18 tests before surgery
and another 18 afterwards.
Results: Compared to healthy control data, only 5/16 patients had
normal scores before glioblastoma surgery. After surgery only 4/16
patients maintained normal scores. Surgery did not significantly
worsen alexithymia (107/288 incorrect preop, 128/288 trials incorrect postop; Fisher’s exact test, p ¼ .09). Surgery did not significantly slow processing speed either (average reaction time preop:
6276 ms vs postop 7207 ms; paired sample t-test p ¼ .1).
Conclusions: Computerised cognitive testing tools are an efficient
and sensitive means of detecting alexithymia in this group.
Glioblastoma patients have significant alexithymic impairment at
baseline before surgery when compared with age and education
matched healthy controls. After resection surgery alexithymic accuracy and processing speed were marginally worse but not significantly so.
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Early radiotherapy impairs survival in glioblastoma
T. L. Westerman, L. F. Jones, R. Chavecox and
S. Thomson

MEMBRAIN project: update and provisional results
of the UK national, prospective audit on the
management evaluation of metastases in the brain
J. Junga, J. Tailorb, K. Ashkana and F. Vergania

Leeds General Infirmary, Leeds, UK

a

Objectives: Glioblastoma multiforme (GBM) is the most common
primary brain tumour in adults and carries a persistently poor prognosis. Previous research has explored whether the length of the
interval between surgery and radiotherapy (RT) has an effect on
survival, findings have been inconclusive. This study aimed to
explore further if the interval between surgery and RT effects survival, within current treatment regimens.
Design: A retrospective cohort analysis was carried out on patients
treated for GBM at a single centre between 2008 and 2016. A database was created with 31 patient variables.
Subjects: Data was collected for 523 patients, 351 were treated
with both surgery and RT so were included in the analysis.
Methods: The cohort was split into sub-groups according to the
interval between surgery and RT. Kaplan-Meier survival curves were
created and the log-rank test was used to compare survival
between groups.
Results: An interval of >6 weeks between surgery and RT was
associated with the greatest survival, of 392 days, the result is significant (p ¼ .02). The finding remained after adjusting for variables
known to affect survival.
Conclusions: This study found those with an interval of >6 weeks
between surgery and RT have an increased survival, as compared
to those with shorter intervals. Explanations for this could include
unintentional rapid access to RT in poor prognosis patients or a
change in tumour biology making radiotherapy more effective after
an interval. Confirmation of this finding from other centres would
be informative.
*Joint first authors.

King's College Hospital, London, UK; bSt. George's Hospital, London,
UK
Objectives: To determine if brain metastasis referrals to the neurooncology MDT in UK & Ireland comply with current NICE guidelines
and to understand how referrals are managed based on recursive
partitioning analysis (RPA) and/or graded prognostic assessment
(GPA).
Design: A prospective multi-centre audit.
Subjects: All adult patients referred to local MDT with 1 cerebral
metastasis.
Methods: After a 2 months trial at King’s, neurosurgical units were
invited to recruit patients prospectively for a period of 4 months
from November 2017. Anonymised data on patient age, type/status
of primary malignancy, performance status, location/number of
metastases, available imaging, treatment recommendation and
length to decision making is entered into a secure online database.
Results: A total of 25/32 units are participating. By end of
November 2017, data on 25.8% of the target 500 patients had
been submitted by 15/32 units; accrual rates predict completion by
February 2018. Preliminary results from King’s indicate mean of
7(range 5-9) referred cases per MDT. Median age of 66(range 3691) years with 2:3 M:F ratio. Solitary metastases only comprise
45.07% of the referrals and surgery/SRS was recommended in
50.7% of cases. National results will be presented at the Autumn
SBNS meeting.
Conclusions: Preliminary prospective data fits with previous audit.
This audit will help to draw up a national picture of brain metastases referrals and inform NICE on current work load and
management.

WM2-4

Antibiotic prophylaxis in craniotomy for tumour
resection
C. Gelder, E. S. George and A. Grivas
Queen Elizabeth University Hospital, Glasgow, UK
Objectives: To assess whether post-operative antibiotic prophylaxis
made a difference to post-operative infection rates.
Subjects: MDT database and surgeons logbook used to identify
patients.
Methods: Data collected from the hospital portal.
Results: Of those that received prophylactic post-operative antibiotics 3 patients (5.8%) had a cranial infection (1 microbiology confirmed, 2 clinically suspected); this is compared to 6 patients
(12.5%) that did not receive post-op prophylactic antibiotics.
Conclusions: There is a 2-fold increase in the number of patients
who have post-operative cranial infections when no prophylactic
antibiotic is used. This antibiotic costs £10.08 per patient. Average
length of stay was increased by 19 days (from 11 to 30). There is a
significant cost saving to the NHS if post-operative antibiotics are
used in craniotomy for tumour resection.

WM2-6

Do standard prognostic scores for patients with
brain metastases underestimate survival in a
neurooncological practice?
J. Whitehouse, A. C. Nunn, J. Nelson and P. Malcolm
Southmead Hospital, Bristol, UK
Objectives: To compare the overall survival (OS) of patients with
newly-diagnosed brain metastases with standard prognostic scores.
Design: Retrospective analysis of prospectively collected MDT data.
Subjects: All patients with newly-diagnosed brain metastases
referred between January and June 2015
Methods: The Recursive Partitioning Analysis (RPA), Graded
Prognosis Assessment (GPA), and basic Score for Brain Metastases
(BSBM) were calculated for the cohort; and the survival of patients
compared to that of previous studies.
Results: 83 new patients were referred. 11 were still alive at the
time of data collection. Mean age 65.4y. Median KPS was 80. Mean
survival was 9.8 months. The most frequent primary cancer was
melanoma (N ¼ 20). 14 underwent surgical resection. For RPA Class
1, mean OS was 14.3 months (SD ±12.6), Class 2 9.8 months (SD
±10.6), Class 3 5.7 months (SD ±5.7). For the BSBM Class 0, mean
OS was 6.2 months (SD ±5.5), Class 1 was 10 months (±10.9), Class
3 was 10.7 months (±11.1), and Class 3 was 11.4 months (±11.6).
For the GPA, mean OS was 6.8 months for grades 0.5-1, 9.9 months
for 1.5-2.5, 13.7 months for grade 3, and 14.1 months for grades
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3.5-4. These are generally higher than previous studies.
Kaplan-Meier survival curves depict these results.
Conclusions: Our prognoses are better than those of other studies
that predominantly include patients undergoing radiotherapy.
Relying on these studies to prospectively predict prognosis of UK
patients may not be reliable, and under-estimate their survival.

WM2-7

Boost radiotherapy for resected brain metastases
F. Naeem, K. A. Kawsar, F. Taghizadeh-Afshari,
I. Ughratdar, G. Cruickshank and G. Tsermoulas
Queen Elizabeth Hospital, Birmingham, UK
Objectives: Surgical resection is the primary treatment for selected
brain metastasis. The benefit of post-operative radiotherapy
remains unclear and some oncologists prefer radiological surveillance whereas others administer boost radiotherapy. The aim of
this study is to assess the impact of boost radiotherapy on local
recurrence.
Design: Observational study.
Subjects: It was conducted over a consecutive series of patients
who had resection of one or more brain metastasis from 20102015.
Methods: Demographics, clinical and radiological data were collected retrospectively. We included only patients who had survived
at least for 6 months after surgery. The cohort was divided in two
groups based on whether they had boost radiotherapy or not, in
order to assess the difference on progression free survival (PFS)
and overall survival (OS).
Results: 123 eligible patients from 2011 to 2015; 38 men and 85
women with mean age 61 years (range 36-79). The majority were
from breast (27%) and lung (26%) cancer. PFS was significantly
higher in patients who had boost radiotherapy (9 v 14 months,
p ¼ .003), but the mean OS was similar in both groups (17 v 19
months, p ¼ .4).
Conclusions: This study showed that boost radiotherapy enhances
local tumour control, but does not offer a survival benefit in
patients who had surgical resection of brain metastasis. Our results
are in accordance with current evidence. Given the toxicity associated with radiotherapy, we recommend an individualized approach
to patients who had surgery for brain metastases.

WM2-8

Predictive factors for survival from breast cancer
cerebral metastases: what should a Neuro-oncology
MDT look at?
M. J. Asha, P. T. Huang, F. B. Naeem and
G. Cruickshank
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Methods: The examined variables were: age on presentation, histological type, staging, biological markers: hormonal (estrogen/
progesterone) and HER2-receptors status, expected and observed
overall survival and survival from brain mets.
Results: The two groups were comparable in age (55þ/10 years),
histological-type, nodal-involvement. The treatment group had better survival for brain mets (14.6vs.11.8 months) respectively, p .1.
50% of active treatment group had worse survival than expected.
The following variables were found to have good predictive value:
Number of cerebral mets (>3, p ¼ .003), Number of systemic extracranial mets (>1 organ, p ¼ .02), poor performance status (>WHO
score 2), absence of HER-2 receptor (p ¼ .04).
Conclusions: The Cancer Alliance Guidance 2016 (item 38) recommends units should undertake internal reviews to ensure the
effectiveness of their MDT decision making process. This review is
the first attempt to examine this issue to help identify areas for
improvement.

WM2-9

Day-case brain biopsy: a safe procedure. Our
experience over eight years
F. Saeed, S. Solanki, G. Sivakumar, R. Corns,
J. Goodden, P. Chumas and S. Thomson
Leeds General Infirmary, Leeds, UK
Objectives: Day-case brain biopsy is an established practice in only
a small number of UK neurosurgical centres. Concerns regarding its
safety maybe an inhibitory factor to its introduction. We present
our 8 years’ experience.
Design: Retrospective review.
Subjects: All patients undergoing brain biopsy between November
2009-2017.
Methods: Patients were identified via the hospital operations database and their electronic case notes interrogated.
Results: 447 biopsies were performed over 8 years with 160
intended as day-case and 135 actual day-case procedures, revealing
a failure rate of 15.6% (25). Mean age was 58 years. Pathology
included low grade tumours (26), high grade tumours (95), lymphoma (21), metastases (6) and non-tumours (12). Locations were
broadly categorised as frontal (69), parietal (40), temporal (35),
occipital (3) or posterior fossa (13). Causes for failed day-cases
included post-operative haematoma, delayed imaging and new
neurological deficit. Mortality rate was 0%. Re-admission rate was
3% due to seizures (3) and wound infection (1).
Conclusions: Day-case biopsy permits prompt delivery of care
together with an enhanced patient experience. Consistent with
other centres’ experience; day case biopsies are safe and an efficient means of improving patient flow and relieving bed pressures,
provided a bespoke day-case pathway exists.

WM2-10

Queen Elizabeth Hospital, Birmingham, UK
Objectives: Breast carcinoma is the second most common source
of cerebral metastases. This review examines the MDT selection criteria for aggressive active management of cerebral breast metastases and identify their correlations with survival to verify the
effectiveness of the decision making process.
Design: Retrospective review of the MDT Somerset database
(2010-2016).
Subjects: 93 patients with stage-4 breast cancer were included (50
patients underwent surgical excision and/or radiotherapy vs 43
patients had best supportive care only).

Safety and feasibility of a short stay protocol for
patients undergoing craniotomy for gliomas and
cerebral metastasis
A. Manning and P. Plaha
John Radcliffe Hospital, Oxford, UK
Objectives: To assess the safety and feasibility of a Planned ‘Short
Stay Protocol’ (SSP) for patients undergoing craniotomy for gliomas
and cerebral metastasis.
Design: Prospective data collection.
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Subjects: All patients undergoing cranial neurosurgery for gliomas
and cerebral metastasis.
Methods: Data collected for patients undergoing craniotomy for
gliomas or cerebral metastasis over 5 years between April 2012
and December 2017 under the care of a single consultant neurosurgeon. Craniotomy groups include endoscopic or microscopic
under GA and awake for intraparenchymal tumours. Length of stay,
adverse outcome and reasons for delayed discharge were analysed
for those eligible for SSP
Results: 297 patients were identified. Those eligible for SSP were
split into 2 groups: those achieving SSP (discharged on or before 2
days post op) vs those who did not (discharged on day 3 or later).
Patients achieving SSP criteria did not display a greater incidence
of post op complications. Further sub group analysis has been
undertaken to investigate aetiologies for delayed discharge.
Conclusions: Applying a SSP to patients undergoing craniotomy
for gliomas and cerebral metastasis is both feasible and safe.
We will present our comprehensive data at the meeting.

WM2-11

Patterns of care and survival among patients with
central and extra-ventricular neurocytoma in the
United States
I. S. Silvaa, D. B. Bhagawatia, D. Nandia,
A. Quinones-Hinojosab and H. A. Adamsa
a

Charing Cross Hospital, London, UK; bMayo Clinic Florida,
Jacksonville, FL, USA
Objectives: Central neurocytomas (CN) are rare neuroepithelial
intraventricular tumours typically seen in young patients and generally have a good prognosis. Extraventricular neurocytomas (EVN)
are even more uncommon and usually arise in the cerebral hemispheres. We reviewed the Surveillance, Epidemiology, and End
Results (SEER) database for the clinicopathological characteristics,
survival and treatment outcomes of CNs and EVNs.
Design: Retrospective analysis of national population-based cancer
registry in the United States.
Subjects: The SEER database (2004-2014) was queried for microscopically confirmed CNs and EVNs.
Methods: A comparison between the two types of neurocytomas
was performed. Kaplan-Meier curves and Cox regression for overall
survival (OS) were performed.
Results: A total of 310 neurocytoma patients were identified; of
these, 221 patients had been diagnosed with CN (71%), whilst EVN
represented 29% of cases. A median age of 33 and 31 years was
found for CN and EVN, respectively. There was no difference in the
extent of surgical resection and radiotherapy rates between the 2
groups. Predictors of OS in neurocytoma patients on multivariate
analysis were advanced age [P < 0.001, hazard ratio (HR) ¼ 1.05]
and Chemotherapy administration (P ¼ 0.006, HR ¼ 5.25). No OS differences were observed between CN and EVN cases (P ¼ 0.846)
Conclusions: This is the largest series of CN and EVNs to date.
These rare tumours seem to similar prognosis, with age at diagnosis and the need for chemotherapy independently associated with
survival.

MAIN SESSION 1 - THURSDAY 12TH APRIL

TM1 – SKULLBASE/FUNCTIONAL/BASIC SCIENCE
TM1-1

New endocrine dysfunction following primary and
revisional transphenoidal adenectomy
T. Jeffery, M. Teo and J. Nelson
Southmead Hospital, Bristol, UK
Objectives: To assess the risk of new endocrine dysfunction following primary and revisional transphenoidal surgery for non-functioning pituitary adenomas.
Design: Retrospective review of single centre patient cohort.
Subjects: 267 consecutive patients undergoing transphenoidal surgery for non-functioning pituitary adenoma in a single UK centre
between January 1998 and December 2013.
Methods: Demographic, surgical and endocrine data were collected for all patients with a minimum of 6 months post-operative
follow up.
Results: Complete endocrine data were available for 206/252 primary and 32/40 revisional procedures. Preoperative endocrine dysfunction was present in 56% and 75% respectively. There was no
difference in the risk of developing a new endocrine axis deficit
post-operatively [(0.28 primary vs 0.30 revisional), risk ratio 0.95
(95% CI 0.53-1.72)]. Endoscopic (n ¼ 54) and microsurgical (n ¼ 184)
approaches had comparable risks [0.33 vs 0.28, risk ratio 1.18 (95%
CI 0.76-1.83)]. New post-operative hypoadrenalism occurred in 20%,
hypothyroidism in 18%, hypogonadism in 16% and persistent diabetes insipidus in 5%.
Conclusions: 70% of patients undergoing primary and revisional
transphenoidal adenectomy will not experience additional endocrine dysfunction.

TM1-2

Hypopituitarism rates post-SRS/SRT treatment of
pituitary adenoma
M. G. Andrade, W. Selbi, J. Pascoe, P. Whitfield and
S. Muquit
South West Neurosurgery Centre, University Hospitals, Plymouth, UK
Objectives: To investigate the incidence of hypopituitarism, in addition to the rates of endocrine and radiological remission, following
treatment with stereotactic radiosurgery or radiotherapy of pituitary
adenoma.
Design: A retrospective review of electronic records of blood
results pre and post treatment date, clinic letters and SRS/SRT database for patients who underwent stereotactic radiosurgery or radiotherapy for pituitary adenoma treatment between 2008 and 2015.
Subjects: Thirty-eight patients were identified with an average
follow up time of 49 months (4 to 102 months).
Methods: Each pituitary axis was reviewed separately and the
number of patients with endocrine remission and newly diagnosed
pituitary dysfunction was recorded. The sizes of the tumour on the
follow up MRI were compared to assess radiological remission.
Results: Endocrine remission occurred in 13 of 20 patients (60%)
with a functioning adenoma. Thirteen of 31 patients (42%) developed hypopituitarism in at least one axis post SRS/SRT over a
mean follow up period of 30 months (range 1.5 to 96 months).
Radiological remission was achieved in 15 of 19 patients (79%)
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over a mean follow up period of 38 months (13 to 76 months).
The blood results or clinic letters for 6 patients could not be
accessed due to follow-up elsewhere.
Conclusions: SRS/SRT provides good endocrine and radiological
remission for the treatment of pituitary adenomas. A significant
number of patients undergoing SRS/SRT will develop hypopituitarism, with thyroid function being the most affected axis.

TM1-3

Outcome of patients with near total excision of
acoustic schwannomas, our experience
P. Tripathi, K. Patel and T. Mewada
Concept Neuro and Spine Care Hospital, Ahmedabad, India
Objectives: To look for extent of resection, recurrence rate in near
total excision, facial nerve preservation and complications in operated cases of acoustic schwannomas.
Design: Retrospective study.
Subjects: 90 Patients.
Methods: Ninety patients of acoustic schwannoma operated via
restrosigmoidretromastoid approach were reviewed retrospectively
from 2011 to 2017. Study parameter were, gross total excision,
residual volume, facial nerve preservation and other complications.
The average overall follow up was 36 months for regrowth or
recurrence. SRS or Surgery was offered to the patient who should
show features of growth.
Results: Out of 90 patients, 54 were females and 36 were males,
with mean age of 40 years. 30(33.33%) patients had residual
tumour and 60(66.66%) patient had complete excision. 64(71.11%)
out of 90 patients had facial nerve preservation. Out of 30 of residuals, 25(83.33%) had facial nerve preservation and only 5(16.66%)
patients had facial palsy. Comparatively out of 60 patient of complete excision 39(65%) had facial nerve preservation and 21(35%)
patients had facial palsy. (On follow up, 26/30 (86.66%) residual
had no growth and 4 had shown regrowth of which 2 had surgery
and 2 had SRS.
Conclusions: Patients with large residual tumours tend to regrow
while small intracanalicular lesions remain static. The facial nerve
preservation was better in patients with subtotal excision.
Stereotactic radiosurgery is an acceptable option in patients with
evidence of regrowth on close follow up.

TM1-4

Understanding the regenerative capacity of the
peripheral nervous system: characterisation of
Merlin and Hippo dependent changes in gene
expression in Schwann cells
H. A. Roya, T. Mindosb, M. Futschikb and D. Parkinsonb

Subjects: Transgenic mice with an SC-specific null of Merlin
(NF2/) or double null for Merlin and YAP (NF2/ YAP/).
Age matched littermates (WT) were used as controls.
Methods: The in vivo SC transcriptome was characterised using
high-throughput RNAseq methods. 4 biological replicates per genotype and per condition (intact/injured) were included.
Results: 160 genes were significantly upregulated in NF2/ and
downregulated in NF2/ YAP/ nerves following injury, including PGST2 which we are attempting to modulate in vivo. The transcriptomes of NF2/ SC post injury were enriched for genes
involved in steroid/lipid synthesis, mitotic checkpoint regulation
and certain malignancies.
Conclusions: There are widespread changes in gene expression in
the NF2/ genotype following injury compared to WT and
NF2/ YAP/. These may represent therapeutic targets to
enhance nerve repair in NF2 subjects and offer insights into the
molecular basis of PNS regeneration.

TM1-5

The management of trigeminal neuralgia in patients
with multiple sclerosis: a retrospective review from
a tertiary referral centre
S. Mohamed, S. A. Rutherford, C. Hammerbeck-Ward,
O. N. Pathmanaban, W. Ng and A. T. King
Salford Royal Foundation Trust, Manchester, UK
Objectives: The surgical management of medically resistant trigeminal neuralgia (TN) in multiple sclerosis (MS) is known to be a
challenge, given that microvascular decompression (MVD) is relatively ineffective. This paper reviews the referral rate from neurology for consideration of surgical intervention and the outcome of
that intervention.
Methods: We reviewed neurology clinic letters for MS patients
with TN over a 12-month period. We identified 86 patients with
TN. Of these, 34 (40%) had been referred for a neurosurgical opinion. Of these patients, 26 (76%) had undergone 58 interventions
(range: 1 to 10) over the course of their disease.
Results: 72% were female with a mean age of 58 years. Of the
interventions undertaken, there were 46 percutaneous glycerol
injection (PGI), 4 stereotactic radiosurgeries, 3 MVD’s, 2 peripheral
neurectomies, 1 radiofrequency rhizotomy 1 infra-orbital nerve
block. As a first intervention, PGI had a success rate of 95% (18/19)
which fell to 71% (12/17) on second injection. Pain recurred in 89%
of patients with median pain-free period of 20 months (1 to 60)
following initial PGI.
Conclusions: In our series, PGI has a high success rate, although
there is a high recurrence rate requiring further intervention. That
76% of patients referred from neurology underwent intervention,
but only 40% of MS-TN patients were referred for a neurosurgical
opinion suggests either excellent selection criteria for referral, or
that such patients may be being denied potentially effective
treatment.

a

South West Neurosurgery Centre, University Hospitals, Plymouth,
UK; bPeninsula Medical School, Plymouth, UK

Objectives: We have recently shown that loss of Merlin (NF2/)
leads to complete breakdown in the regenerative capacity of peripheral nerves and that this failure is due to abnormal activity of
Hippo signalling in Schwann cells (SC); loss of the Hippo effector
YAP in SCs (NF2/ YAP/) restores PNS repair following injury.
This model system allows us to identify signalling pathways in SCs
that direct PNS repair following injury in order to attempt to both
boost PNS repair.
Design: RNA sequencing (RNAseq) differential gene analysis in
intact and injured sciatic nerve samples.

7

TM1-6

Internal neurolysis for trigeminal neuralagia (TGN)
without neurovascular conflict: early, prospective UK
experience
A. J. Durnforda, B. Gaastraa, I. Nooranib, A. Lodgea,
G. Vajramania and O. C. Sparrowa
a

University Hospital Southampton, UK; bAddenbrookes Hospital,
Cambridge, UK
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Objectives: Internal neurolysis (INL) is a surgical procedure where
trigeminal nerve fibre bundles (or fascicles) are separated between
the pons and porus trigeminus to relieve trigeminal neuralgia
(TGN). We report early UK pain and functional outcomes to determine safety and efficacy.
Design: Prospective cohort.
Subjects: All patients undergoing retrosigmoid craniotomy and INL
between 2015-2017 at a single UK institution.
Methods: Patients with predominantly type 1 refractory TGN and
no clear neurovascular conflict. INL was offered as an alternative to
partial sensory rhizotomy. Barrow Pain Intensity Scale (BNI) and
Brief Pain Inventory Facial scores (BPI) (a validated measure of
interference in functional activities), were recorded pre-operatively
and on regular follow-up.
Results: Eight patients (7F:1M), median age 55, underwent INL.
Two had MS; four had undergone previous TGN procedures.
Median symptom duration was 69 months. All had severe pain
(BNI grade V) pre-operatively and median BPI was 114.5. The nerve
was separated into a median of 10 fascicles (range 4-15). There
were no unexpected complications. All had some initial facial
numbness. Median follow-up was 25 months (range 10-30 months).
On last follow-up, six (75%) had no pain (BNI grade I), whilst two
recurred (at 5 and 27 months). Median BPI was 3.5, reflecting
improved quality of life and activities.
Conclusions: Early experience suggests INL is a safe and effective
treatment for refractory TGN. Long-term efficacy is unknown but
early results are promising.

TM1-7

Disappearance of intra-operative lateral spread
response (LSR) after micro vascular decompression
(MVD) for hemi facial spasm (HFS): a retrospective
study
M. Trivedi, A. Lodge and G. Vajramani

TM1-8

Functional outcome following temporal lobe surgery
for refractory epilepsy based on memory functional
MRI
K. Kawsar, V. Sawlani, D. Mccorry, A. Hawkins and
R. Chelvarajah
Queen Elizabeth Hospital, Birmingham, UK
Objectives: FMRI for language has replaced the Wada test in the
majority of epilepsy centres, and while Wada has been used as a
test to predict memory outcome, the reliability and validity remains
questioned. fMRI is a non-invasive technique that has substantial
potential to lateralize memory functions and predict postoperative
memory outcome in epilepsy patients undergoing temporal lobe
epilepsy surgery. In our centre we examined the cognitive functional outcome of temporal lobe epilepsy surgery based on memory fMRI using the Home Town Walking Paradigm (HTWP).
Methods: From Jan, '14 to Dec, '2016, we performed memory fMRI
in 26 epileptic patients who were being considered suitable for
temporal lobe resection surgery. fMRI was performed on two consecutive days with a block design. All the patients worked up for
temporal lobe surgery underwent neuropsychometric assessment
including memory functions before and after surgery. fMRI with
HTWP showed reproducible and consistent results on both days.
Results: 9 patients were operated by anterior temporal lobectomy.
None reported a new cognitive memory deficit subjectively. Only 3
had detailed neuropsychometric assessment so far, while 4 are
waiting to be done soon. Post-operative assessments showed auditory and visual memory index improved from preoperative status
except the auditory memory index (AMI) in 1 case.
Conclusions: Preliminary results of Memory fMRI using the HTWP
seems helpful in predicting postoperative memory functions after
temporal lobe surgery.

Wessex Neurological Centre, Southampton, UK

TM1-9

Objectives: To study the correlation of intraoperative disappearance of LSR and subsequent post-operative resolution of HFS
Design: A retrospective study from 2013 to September 2017
Subjects: There were 4 male and 13 female patients. Fifteen
patients had prior Botox injections. All underwent MVD with LSR &
brain stem auditory evoked potentials (BAEP) monitoring.
Methods: Retrospective study focusing on three time points –
immediate post-op, 2 weeks and 3-6 months follow up in 17
patients who underwent MVD with LSR monitoring.
Results: A total of 19 surgeries including 3 re-do were performed.
LSR disappeared in 17procedures with absence of HFS immediately
post-op in 16, at 2 weeks in 15 & at 6 to 12 months in 14 patients.
In 1 patient HFS recurred despite loss of intra-op LSR. At reoperation, LSR persisted with subsequent HFS at 6 months. One patient
had recurrence after 14 years; LSR was abolished with no HFS at 6
months. LSR disappeared on re-do MVD & no HFS at 6 months in 1
patient. Two patients chose conservative management for mild
HFS. MRI showed neurovascular conflict with PICA in 12 &, AICA &
other vessel in 5 patients. Complications were complete (N ¼ 1) &
partial deafness (N ¼ 3), mild facial palsy (N ¼ 3) & wound infection
(N ¼ 1).
Conclusions: Disappearance of LSR is an effective tool to achieve
satisfactory decompression with good short & long- term outcomes. Further analysis is needed to look at the reasons for either
persistence of intra op LSR or reappearance of LSR after initial disappearance & its correlation with HFS.

Localization and lateralization of memory by BOLD
functional MRI using home town walking paradigm
for temporal lobe epilepsy surgery. How I do it
V. Sawlani, A. Kawsar, J. Herbert, M. Harley,
R. Flintham, A. Zisakis and R. Chelvarajah
Queen Elizabeth Hospital, Birmingham, UK
Objectives: fMRI has substantial potential to lateralize memory
functions and predict post-operative memory outcome in epilepsy
patients undergoing temporal lobe epilepsy surgery. However, fMRI
paradigms involving words and pictures encoding and retrieval
task often fail to localize and lateralize memory in epilepsy patients
in the clinical setting. The aim of our study is to localize and lateralize memory function by using the Home Town Walking
Paradigm in epilepsy patients worked up for temporal lobe epilepsy surgery. Practical steps for memory fMRI are described.
Methods: We performed 55 memory fMRI from Jan, '14 to Dec, '16
by using the Home Town Walking Paradigm (HTWP) in temporal
lobe epilepsy (n ¼ 26), temporal lobe tumours (n ¼ 21) and vascular
malformations (n ¼ 8). The fMRI is performed on two consecutive
days with a block design, requiring mental navigation through
one's hometown by using landmarks given by patients themselves.
Results: We got successful results in 46/55 patients. 70% of
patients showed good activation on day 1 and 90% patient
showed activation on day 2. HTWP reflects episodic memory
involving deep encoding and retrieval tasks and has both visual
and verbal memory components. The greater complexity of the
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HTWP task produced stronger activations in parahippocampal and
fusiform gyri, with little activation in the hippocampus.

TM1-10

“A comparative study of bilateral subthalamic
nucleus deep brain stimulation in Parkinsons
disease in young versus old”
A. Vatsa, A. Amita and P. Doshib

9

implantation time with rechargeable IPGs were not statistically significant in comparison to non-rechargeable IPGs. However, there
was a risk of recharge failure of the IPG or electrical fault of the
device. The rechargeable devices did suffer from 1 external
recharging issue, which was not due to patient factors, and 3
recharging issues requiring a replacement IPG.
Conclusions: Rechargeable IPGs for dystonia should be considered
but patient selection is critical. There was no significant statistical
difference in the rate of infection but recharge failure occurred in
5% of IPGs, all of which developed beyond the post-operative 8-12
week consultant follow-up.

a

University Hospital Coventry and Warwickshire, Coventry, UK;
Jaslok Hospital and Research Centre, Mumbai, India

b

Objectives: Comparison of outcome between young [<65yrs] and
old [>65yrs] patients of Parkinson’s disease who underwent bilateral STN DBS.
Design: A non-randomized retrospective cum prospective study.
Subjects: 20 elderly and 20 young patients with matched baseline
UPDRS.
Methods: Qualitative data represented in form of frequency & percentage. Analysis of Quantitative data was done using MannWhitney Test as the data was ordinal.
Results: Total and motor UPDRS improved in young and elderly
patients from preop period to first and second year of follow up.
The difference was not statistically significant at first (p ¼ 0.284)
and second year of follow up (p ¼ 0.167) in total UPDRS and at first
(p ¼ 0.261) and second year (p ¼ 0.154)of follow up in motor
UPDRS. A significant reduction in (LEDD) in young and elderly
patients from preop period to first & then second follow up. The
difference was not statistically significant (p ¼ 0.946) at first
(p ¼ 0.946) and at second year (p ¼ 0.989). Both groups showed
improvement in their quality of life (PDQ39). The difference was
not statistically significant at first (P¼ 0.636) and at second year of
follow up (P¼ 0.417). In this study STN DBS didn’t lead to any cognitive decline whatever is the age of patient during follow up. The
difference between groups was not statistically significant at first
(p ¼ 0.573) and second follow up (p ¼ 0.832). There was no surgical
and hardware related complication in either of the group.
Conclusions: Bilateral STN DBS for Parkinson’s disease is equally
good in young and carefully selected elderly patients.

TM1-11

A comparative cost-benefit analysis of nonrechargeable IPGs versus rechargeable IPGs for
dystonic patients
S. Stokes, S. Rowland and J. Rowe
Royal Hallamshire Hospital, Sheffield, UK
Objectives: To perform a comparative cost-benefit analysis of nonrechargeable IPGs versus rechargeable IPGs including the patient
dropout rate, the device lifespan, the rate of infection as well as
recharge failure.
Subjects: 86 patients with idiopathic or inherited dystonias underwent DBS electrode insertion and over the last 12 years have had
181 IPGs fitted.
Methods: A retrospective analysis of patient medical records.
Results: Over the 12 year follow-up period 9 patients died, 2
patients had their devices removed or inactivated due to ineffective tremor suppression with DBS. The average length of service of
124 non-rechargeable units was 29 months with 1 device malfunction. This is in comparison to 57 rechargeable IPGs with an average
length of service of 41 months and maximum length of service of
over 9 years. The rate of infection for each device or per
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TP1-1

Transcranial magnetic stimulation for speech
mapping in patients undergoing extirpation surgery
for brain arteriovenous malformation
A. Giamouriadis, I. Anderson, S. Patel, F. Vergani and
D. Walsh
King’s College Hospital NHS Foundation Trust, London, UK
Design: Echoplanar imaging such as fMR may be unreliable in
brain arteriovenous malformations (BAVM) because disordered
cerebral blood flow in their periphery may affect developing cortical function. Transcranial magnetic stimulation (TMS) is an alternative to map the cortical representation of speech areas for patients
undergoing elective craniotomy and extirpation of BAVM.
Subjects: Between October 2016 and November 2017, 4 adult
cases with BAVM were identified as being in eloquent (speech)
locations based upon their anatomical location, symptomatology or
both. All patients had suffered haemorrhage from the BAVM. One
underwent preoperative embolisation with Onyx and one radiosurgery with Gamma Knife.
Methods: Patients underwent pre-operative TMS mapping to
assess for speech error. Speech errors were sub-classified as phonological/semantic paraphasias, hesitations, speech arrest. TMS was
repeated post-operatively for all patients. Patients also underwent
objective pre- and post-operative assessment of speech using the
Therapy Outcome Measures (TOMs) core scale. All patient underwent craniotomy and extirpation of BAVM; in each case assisted by
neuro-navigation, intraoperative ultrasound and intra-operative
indocyanine green angiography.
Results: Complete extirpation of the AVM was achieved in all
cases, as confirmed with post-operative digital subtraction angiography. At most recent follow up all patients had TOMs speech
scores that were either unchanged or improved, as compared with
pre-operatively.
Conclusions: TMS may provide additional functional speech localization to assist marginal resection of BAVM in anatomically eloquent locations.
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TP1-2

Intracranial Masson’s lesion following stereotactic
radiosurgery for treatment of intracranial
arteriovenous malformations – a case series
J. R. Roacha, O. Sparrowa, J. Millara, M. Fabiana,
M. Walkera and A. Rossdeutschb
a

Wessex Neurological Centre, Southampton, UK; bRoyal Hallamshire
Hospital, Sheffield, UK
Objectives: Masson’s tumour or intravascular papillary endothelial
cell proliferation was first described in 1923. Only a few cases of
intracranial Masson’s tumour have been reported following stereotactic radiosurgery (SRS). We report a series of six cases, age range
32–62 years, with intracranial Masson’s tumour following SRS for
treatment of an intracranial arteriovenous malformation (AVM).
Methods: We performed a retrospective case note review,
reviewed the imaging, SRS records and neuropathology specimens
following surgical excision.
Results: In our series all patients received Leksell SRS with the periphery of the AVM receiving doses ranging from 22–25Gy.The time
lapse from SRS to a clear enhancing mass appearing on imaging
ranged from 5-10 years. Four patients underwent craniotomy and
excision of the enhancing lesion for persistent oedema and an
enlarging cyst resulting in a resolution of symptoms.
Conclusions: SRS is an effective treatment for obliteration of intracranial AVMs <2.5cm with varying obliteration rates. Patients
undergoing SRS should be informed of the risk of developing a
Masson’s tumour. There should be a high index of suspicion in
patients who have previously undergone SRS that present with a
change in seizure frequency or a new neurological deficit with the
accompanying characteristic radiological features. Surgical excision
depends on the clinical picture and is usually performed to rule
out an aggressive mass lesion, persistent oedema or mass effect;
neuropathological examination confirms the diagnosis.

TP1-3

Vascular access related complications in neuroangiography: a single centre experience
K. Z. Thant, W. C. Soon, C. Jadun and H. Brydon

Conclusions: Vascular complications causing significant morbidity,
still occur despite Angio-seal use. Major complications are more
common with interventional procedures. Additional or alternative
measures of haemostasis should be considered particularly after
interventional procedures.

TP1-4

Indocyanine green fluorescence video angiography
reduces vascular injury related morbidity– a
retrospective observational study
J. Cullen, T. Tajsic, W. Sage, M. Guilfoyle, A. Helmy,
P. Kirkpatrick, R. Kirollos and R. Trivedi
Cambridge University Hospital, Cambridge, UK
Objectives: Specific technical complications in aneurysm
surgery are broadly related to vascular territory compromise
and brain/nerve retraction; vascular complications account for
about half of this. Intra-operative Indocyanine green video angiography (ICG-VA) provides real-time high spatial resolution imaging
of the cerebrovascular architecture, allowing immediate quality
assurance of aneurysm occlusion and vessel integrity. The aim of
this study was to examine whether the routine use of ICG-VA
reduced intra-operative technical complications related to vascular
injury during microsurgical clipping of ruptured cerebral
aneurysms.
Design: Retrospective comparative observational study.
Subjects: Four hundred and twelve consecutive adult good grade
(WFNS 1 or 2) SAH patients who had undergone microsurgical clipping without (n ¼ 200, 2001-4 period) or with (n ¼ 212, 2009-16
period) ICG-VA, in a high-volume, neurosurgical centre.
Methods: Retrospective study of medical records, and imaging to
determine vascular territory compromise and neurological
morbidity.
Results: The ICG-VA group had a significantly lower incidence of
technical vascular complications (7/212; 3.3%) compared to the
non-ICG-VA group (19/200; 9.5%) (Fisher exact test p ¼ .0137).
Conclusions: ICG-VA is a straightforward, easy-to-use, intra-operative adjunct which significantly reduces avoidable ‘technical error’
related morbidity.

Royal Stoke University Hospital, Stoke-on-Trent, UK
Objectives: Angio-seal (St Jude Medical) vascular closure device is
used to close the femoral arteriotomy after catheter neuroangiography, at our unit. We evaluated the vascular complications associated with femoral arterial access in the setting of routine Angioseal
use.
Design: Retrospective single-centre analysis.
Subjects: Consecutive patients who underwent cerebral or spinal
angiography over a 1 year period from 1 May 2016 to 30 April
2017.
Methods: From our angiography database, all catheter angiograms
performed by the interventional neuroradiologists from May 2016
to April 2017 were identified and case notes reviewed.
Results: 270 patients with mean age 56.2 years; 107 male (39.6%)
and 163 females (60.3%) underwent a total 298 angiography procedures. 133 (44.6%) were diagnostic and 165 (55.4%) were interventional procedures. Vascular access related complications occurred
during 18 procedures; an overall rate of 6%. 13 (4.4%) were minor;
groin haematomas managed conservatively. 5 (1.4%) were major; 4
pseudo-aneurysms and 1 femoral artery dissection which were all
treated successfully. 1 (0.75%) major complication was following a
diagnostic procedure and 4 (2.4%) were following interventional
procedures.

TP1-5

Ventricular catheter placement in intraventricular
haemorrhage: What is the evidence behind the
dogma of laterality?
H. Asif, C. Craven, S. Thompson, L. Thorne and A. Toma
The National Hospital for Neurology and Neurosurgery, London, UK
Objectives: Current consensus is to place ventricular catheters
contralateral to the side of dominant blood load, to treat IVH with
hydrocephalus. We aim to quantify the how EVD laterality affects
the volume and rate at which blood is cleared in the context of
IVH.
Design: Retrospective consecutive series of patients with EVD
placements to treat hydrocephalus due to IVH in a single centre
between August 2015 and October 2017.
Subjects: Sixty-eight patients (31M:37F, mean age 58.8 þ/ 14.1
[range 17–85]), with IVH had EVDs placed to treat their
hydrocephalus.
Methods: Retrospective review of clinical notes, radiological images
and reports of all patients. Patients were placed into the ipsilateral
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(IL) group if their drain was placed into the dominant blood load
ventricle and vice versa for the contralateral (CL) group. IVH blood
volume reduction and clearance rates were calculated using the CT
based IVH scores within 12 hours after catheter placement and
12 hours before removal.
Results: Twenty-eight patients were in the IL group and 40 in the
CL group. Clot volume reduction was 14.7þ/4.1 and 22.3þ/2.6
mls in the IL and CL groups respectively (p ¼ .0092). Clot reduction
rate was 1.9þ/0.5 and 2.2þ/0.3 mls/day in the IL and CL groups
respectively (p ¼ .0389).
Conclusions: EVD placement into the ventricle contralateral to the
side of dominant blood load results in a higher volume and rate of
reduction of intraventricular blood.

TP1-6

Automated volume and pressure controlled CSF
drainage for intraventricular haemorrhage: a single
centre experience
H. Asif, C. Craven, S. Thompson, L. D'Antona,
L. Thorne, L. Watkins and A. Toma
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subsequent positive lumbar puncture (LP) are routinely imaged
with computed tomography angiography (CTA) followed by digital
subtraction angiography (DSA). Little is known about the incidence
of vascular lesions in a subset of these patients with a negative
CTA. The optimal diagnostic pathway is therefore still a matter of
debate. In this study we aim to investigate the incidence of a positive DSA in the presence of a negative CTA.
Subjects: Patients with no history of trauma who underwent CT
for acute onset headache with subsequent CTA and formal DSA
were included.
Methods: Patients with CT negative, LP positive SAH between
2013 and 2017 managed in a tertiary neurosurgical centre based in
the South-West of England were identified. Imaging was retrospectively analysed to identify the incidence of positive CT and digital
subtraction angiography.
Results: We identified 50 patients with CT negative and LP positive
SAH. Of these, 1 did not have a CTA and was excluded. From the
remaining 49 patients, 2 had positive CTAs, with further confirmation on DSA. One patient had a CTA reported as negative but was
subsequently found to have a posterior circulation aneurysm
on DSA.
Conclusions: The aneurysm pick-up rate was 2% despite negative
CTA. Therefore, our recommendation is that DSA should be performed as part of the investigation of CTA negative patients who
present with CT negative and LP positive SAH.

The National Hospital for Neurology and Neurosurgery, London, UK
Objectives: The LiquoGuardV device is an automated CSF drainage
system that allows for continuous ICP or volume-controlled drainage. We aim to determine if there is a difference in IVH clot clearance rates between LiquoGuardV(LG) and Becker drainage (BD)
systems.
Design: Retrospective consecutive series comparing LG patients vs
BD patients in treating post-haemorrhagic hydrocephalus in the
context of IVH.
Subjects: Eighteen patients (7M:11F, mean age 58.1 þ/ 14.5)
with hydrocephalus due to IVH. All were treated with EVD insertion
attached to either LG (n ¼ 9) or BD (n ¼ 9) systems.
Methods: Review of clinical notes and radiological findings. IVH
blood clearance rates were calculated using CT based IVH scores
within 12 hours after catheter placement and 12 hours before
removal. Length of ITU stay (LOS) was measured in days.
Subanalysis on the effect of EVD laterality was also performed.
Results: IVH clot reduction rate was 1.5þ/0.5 and 2.7þ/3.0 mls/
day in the LG and BD groups respectively (p ¼ .28). The ITU LOS
was 8.8þ/4.8 days and 11.1þ/5.1 days in the LG and BD groups
(p ¼ .03). LG reduction rate was 1.3þ/0.6 and 1.7þ/0.5 mls/day
in the ipsilateral and contralateral groups respectively. BD reduction
rate was 2.0þ/2.5 and 3.3þ/3.5 mls/day in the ipsilateral and
contralateral groups.
Conclusions: There was no difference in clot clearance rate
between drainage systems or EVD laterality. Clearance rate variability was greater in the BD group, whereas LG clearance was consistent and resulted in a shorter ITU stay.
R

R

TP1-7

The role of formal angiography following negative
CT angiography in CT negative and lumbar puncture
positive SAH
A. Zammit, K. Bhatt, M. Boissaud-Cooke, N. Haden,
T. Berei and S. Muquit
South West Neurosurgery Centre, University Hospitals, Plymouth, UK
Objectives: Patients with a history of acute onset headache who
present with a negative computed tomography (CT) and a

TP1-8

Can decision assistant tools be used to benchmark
UK neurovascular MDT practice?
A. Kailaya-Vasan, J. Frantzias, J. Kailaya-Vasan,
I. Anderson and D. Walsh
King's College Hospital, London, UK
Objectives: The decision to treat incidentally identified unruptured
intracranial aneurysms is often difficult due to lack of good quality
evidence regarding risks of rupture versus risks of treatment. The
aim of this study is to assess whether consensus based treatment
scores (UIATS) or rupture rate estimation models (PHASES) can be
used to benchmark UK multi-disciplinary team (MDT) practice.
Methods: Prospective, consecutive data was collected on all unruptured intracranial aneurysms (UIAs) between 2012 and 2015 from
patients presenting to a UK neurovascular centre. The agreement
between the UIATS and PHASES scores, and their sensitivity and
specificity in predicting MDT outcome were compared.
Results: A total of 366 patients (460 aneurysms) were included.
The agreement between UIATS and MDT was low (weighted kappa
0.26 [95% CI 0.19, 0.32]), and sensitivity and specificity were also
low at 36% and 52% respectively. In comparing the two scores,
there was agreement between them in the prediction of treatment,
UIATS was found to perform better in predicting either equipoise
or no treatment recommended categories (AUC of 0.73 compared
to 0.59 for PHASES)
Conclusions: The results of our study suggest that UIATS and
PHASES scores poorly correlate to the MDT. Although treatment
recommendation numbers are similar, kappa agreement was low.
Where UIATS has equipoise the MDT would more often definitively
decide a patient is not for treatment. We do not believe decision
assistant tools can be used to benchmark UK practice.
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TP1-9

Moyamoya disease in the UK: development of an
integrated service and registry
H. Narayanamurthya, R. Edwardsb, A. Mallickb,
M. Bradleya, S. Renowdena, A. Mortimera, D. Portera
and R. Nelsona
a

Southmead Hospital, Bristol, UK; bBristol Children's Hospital, Bristol,
UK
Objectives: Moyamoya disease (MMD), typically affects children
and young adults. However, the rarity and demography of MMD in
the UK may limit access to best medical advice and management.
We have established an integrated paediatric and adult multi-disciplinary service, registry and patient website to address these
concerns.
Design: Report on the activity and outcomes of the Bristol MMD
service using prospective registry data.
Subjects: All adult and paediatric MMD patients referred and managed between April 2016 and November 2017
Methods: All patients were discussed in the neurovascular MDM
and underwent combinations of MRI/MRA; six vessel digital subtraction angiography; pre and post-acetazolamide-challenged
SPECT
Results: 14 MMD patients have been referred to the service. 5 of 7
children (5 girls, 2 boys; mean age 7: range 3-15 years; 2 with
familial MMD) have undergone indirect bypasses (encephaloduroarteriosynangiosis (EDAS) or burrholes). 4 of 7 adults were females
(mean age 35.5: range 19-59yrs; 3 with ischemic strokes and 1 with
intracerebral hemorrhage), of which 3 patients underwent 4 direct
STA-MCA bypasses and an EDAS amongst them. There were no
postoperative strokes. The patients are well at the latest follow up.
1 of the 7 patients is awaiting cerebral revascularization. Of the 3
adult males (mean age 31: range 28-34yrs), 1 had undergone
EDAS in childhood and 1 an STA-MCA bypass. All are under MDT
follow-up.
Conclusions: Our early experience with an integrated MMD service
has been encouraging. Long term results will be reported.

TP1-10

Vasospasm in aneurysmal subarachnoid
hemorrhage: an institutional experience of tertiary
hospital in Nepal
S. Bishokarma, S. Shrestha, S. Thapa, S. Dahal,
D. N. Gongol and U. P. Devkota
The National Institute of Neurological and Allied Sciences, Bansbari,
Kathmandu, Nepal
Objectives: To assess various clinicoradiological predictors of vasospasm in aneurysmal subarachnoid hemorrhage.
Design: Retrospective comparative study.
Subjects: 72 patients who were micro surgically clipped.
Methods: This is a retrospective study conducted in National institute of neurological and allied sciences, Bansbari, Kathmandu,
Nepal among patients who underwent clipping of aneurysm for
subarachnoid hemorrhage from 2015-2017. Symptomatic vasospasm was defined as the association of deterioration in a patient’s
neurological condition after SAH with no other explanation and
documentation of mean velocity more than 120cm/s in transcranial
Doppler velocities. Various clinicoradiological prognostic factors
were registered on admission and during the intensive care stay.
Vasospasm was recorded with Transcranial Doppler and various
clinicoradiological predictor analysed.

Results: Among 72 surgically clipped. Most of them were female
(68.1%) while 62% were between 40-69 years age group.
Vasospasm was seen in 55.6% of the cases. WFNS >2 (p value: .02;
OR, 3.09 [CI, 1.17 to 8.137]) and Fisher grade >2 (p value: .027; OR,
3.04 [CI, 1.1 to 8.39]) was found have increased association with
vasospasm occurrence in our study while age, sex, intraventricular
extension or hydrocephalus and timing of surgical intervention was
not significant in occurrence of same.
Conclusions: Vasospasm following surgical clipping of ruptured
aneurysm is common complication. WFNS >2 and Fisher grade >2
increases the risk of vasospasm.

TP1-11

Perimesencephalic subarachnoid haemorrhage: Is
there a need for MRI after negative angiography?
A. Zammit, K. Bhatt, M. Boissaud-Cooke, N. Haden,
S. Muquit and T. Berei
South West Neurosurgery Centre, University Hospitals, Plymouth, UK
Objectives: Perimesencephalic non-aneurysmal subarachnoid
haemorrhage (SAH) is a distinct type of SAH with a particular blood
load distribution on imaging. Cerebral digital subtraction angiography (DSA) provides the gold standard for excluding any underlying vascular abnormities. However, although frequently performed,
there is limited literature on the role of further magnetic resonance
imaging (MRI) after negative vascular imaging. Our centre’s local
policy is to perform vascular imaging, including MRI, in all cases of
suspected aneurysmal SAH. We aim to identify the incidence of
causative lesions identified on MRI after negative computed topography (CT) angiography and cerebral DSA.
Design: A retrospective analysis of patients admitted to the neurosurgical department in Derriford Hospital, Plymouth, was
performed.
Subjects: Patients satisfying radiological criteria for perimesencephalic SAH with no history of trauma.
Methods: All patients with perimesencephalic SAH between 2013
and 2017 that were managed in a tertiary neurosurgical centre
based in the South-West of England were identified. Imaging was
retrospectively analysed to identify the incidence and type of
causative lesions on MRI.
Results: We identified 62 patients with typical radiological perimesecenphalic SAH with negative angiography. Two patients did not
received MR imaging. Of the remaining 60 patients, 1 had a cavernoma and another had a right frontal intraparenchymal haemorrhage. Both were dissociated from the basal cisterns and were not
felt to be the source of the SAH.
Conclusions: The use of MRI following negative CT angiography
and DSA has a low sensitivity and is unlikely to identify any further
clinically-significant underlying vascular abnormalities.
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Posterior cervical foraminotomy versus anterior
cervical discectomy in the treatment of brachialgia:
NIHR funded, multicentre, randomised controlled
trial (FORVAD Trial)
S. Selvanathana, D. Pala, M. Wilbyb, S. Browna,
A. Suttona, H. Colliera, J. Crofta, G. Ainswortha,
D. Hukinsa, D. Stockena, P. Hutchinsonc and
S. Thomsona
a

Leeds General Infirmary, Leeds, UK; bCambridge NHS Trust,
Cambridge, UK; cWalton Centre, Liverpool, UK
Objectives: Surgical management of brachialgia is unclear. Patients
either have Posterior Cervical Foraminotomy (PCF) or Anterior
Cervical Discectomy (ACD). FORVAD trial will be a two-arm, multicentre, randomised trial comparing PCF to ACD. Obejctives.
Compare effectiveness of PCF and ACD for brachialgia. 2. Compare
the cost effectiveness of PCF and ACD. 3. Whether PCF results in
fewer complications than ACD.
Design: We aim to perform a multi-centre, Phase III, open-label,
parallel group, individually randomised controlled trial.
Subjects: Patients with brachialgia of at least 6 weeks with no
symptoms, signs and/or imaging consistent with cord compression
will be eligible for recruitment. To detect a difference between the
two groups of 10% on the Neck Disability Index Score (NDI) at a
5% significance level with 90% power, a total of 252 participants
are required.
Methods: The primary outcome is NDI at 12 months. Secondary
outcomes include health economic analysis. Incidence of complications (dysphagia, hoarse voice and neurological deficit) will be
recorded.
Results: This study has been granted funding from the NIHR.
Multi-site recruitment will begin in September 2018 and trial is
now open for expression of interest.
Conclusions: The results of the FORVAD study will provide surgical
treatment recommendations for the management of brachialgia.

TM2-2

Genetics of degenerative cervical myelopathy (DCM):
a systematic review
D. H. Popea, P. J. Hutchinsonb, B. M. Daviesb and
M. R. Kotterb
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Results: Having removed duplicates, 872 articles were screened
and 45 were eligible for inclusion. Polymorphisms of the following
19 genes were associated with susceptibility of developing DCM:
ACE, ApoE4, BID, BMP2, BMP4, BMP9, collagen VI, collagen IX,
FGF2, FGFR1, HIF-1-alpha, IFN-gamma, IL15-R-alpha, OPN, RUNX2,
TGF-beta-1, TGF-beta-R2, VDR, VKORC1. Polymorphisms of 5 genes
were associated with severity of disease: ApoE4, BMP4, HIF-1-alpha,
NPP1, VDR. Polymorphisms of 6 genes were associated with postoperative outcome: ApoE4, BMP4, HIF-1-alpha, OPN, NPP1, RUNX2.
Studies have not yet demonstrated genetic variation between disease progression profiles.
Conclusions: There is emerging evidence that genetics plays a key
role in the development, severity and response to intervention in
DCM. This warrants further investigation, with a view to the potential for increasingly individualised medicine.

TM2-3

Delayed diagnosis associated with greater disability
and dependency in degenerative cervical
myelopathy (DCM)
D. H. Popea, O. D. Mowfortha, P. J. Hutchinsonb,
B. M. Daviesb and M. R. Kotterb
a

University of Cambridge School of Clinical Medicine, Cambridge,
UK; bDepartment of Clinical Neurosciences, University of Cambridge,
Cambridge, UK
Objectives: Patients face significant delays in diagnosis of DCM.
This study examines the association of this delay with degree of
disability and dependency on others’ support.
Design: Retrospective cohort.
Subjects: 778 patients with self-reported DCM.
Methods: Patient data was gathered via a multiple choice online
survey, producing categorical data. Time to diagnosis (0-6 months,
7-12 months, 1-2 years, 2-5 years, >5 years) was compared with
outcome metrics (mJOA and Nurick disability scores, dependence
and employment status) using Chi-Squared test and post-hoc multiple z-tests with Bonferroni correction for significant results.
Missing values analysis was performed to consider bias.
Results: Most patients waited (431, 55.4%) for more than a year for
a diagnosis. Patients waiting longer for a diagnosis had lower
mJOA scores (p ¼ .011, df ¼ 60); patients diagnosed after one year
were more likely to have severe DCM (mJOA <12). A delay was
also associated with greater dependence on others (p ¼ .040,
df ¼ 4) and greater likelihood of unemployment (p < .0005, df ¼ 20).
Conclusions: Delay in diagnosis of DCM is associated with lower
mJOA scores (greater disability), greater dependency on the support of others, reduced likelihood of full-time employment and
increased likelihood of disability preventing employment.

a

University of Cambridge School of Clinical Medicine, Cambridge,
UK; bDepartment of Clinical Neurosciences, University of Cambridge,
Cambridge, UK
Objectives: DCM is an umbrella term for cervical myelopathy due
to subacute spinal cord compression. This study reviews the roles
of single nucleotide polymorphisms and abnormal gene expression
in the aetiology, severity, disease progression, and recovery after
surgery of patients with DCM.
Design: Systematic review.
Methods: A systematic search was conducted in MEDLINE,
EMBASE, Cochrane and HuGENet databases from their origin up to
10th June 2017. Articles not in the English language or involving
non-human subjects were excluded.

TM2-4

Odontoid peg fracture management; a single centre
review of fracture type, management decisions and
mortality
K. Bhatt, A. Chowdhury, N. Sudhakar and H. Sharma
South West Neurosurgery Centre, University Hospitals, Plymouth, UK
Objectives: To analyze the mortality data, fracture type and treatment modality for patients presenting with an Odontoid Peg
fracture.
Design: Single centre retrospective case series analysis.
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Subjects: 108 patients presenting to one centre as either an initial
presentation or follow up review for their Peg fracture over a 5
year period.
Methods: List of patients compiled through hospital coding with
analysis of the imaging, discharge summaries and clinic
correspondence.
Results: 63% of the fractures were Anderson and D'Alonzo Type II,
35% Type III and 2% Type I. 93% of patients were treated in a hard
collar initially, with only 3% of these needing operative fixation. 6%
of patients required initial external traction, with 29% of these
patients requiring surgical fixation and the remainder changing
therapy to a hard collar. 1 patient required initial surgical fixation
via an occipital to cervical fusion. We have 1 year mortality data for
86 of our patients of which there are 30 patients who died within
1 year of injury.
Conclusions: Odontoid Peg fractures can be treated in a variety of
ways from operative fixation, External Bracing and Hard Collars. In
our case series we have demonstrated that a Hard Collar is sufficient for management of all fracture types. This is much less invasive than operative fixation and avoids the risks involved with
surgery and is tolerated more by patients than external bracing.

TM2-5

Primary lumbar discectomy - a routine day case
procedure
A. J. Leggate, M. Dherijha and A. Saxena

Objectives: To evaluate the overall incidence of durotomy during
lumbar surgery and identify the factors influencing it.
Design: Retrospective review of prospectively collected data.
Subjects: 848 patients.
Methods: Lumbar spinal operations under two consultants in a
four-year period were analysed. In patients with durotomy, data
relating patient demography, operator expertise, procedure duration and difficulties was collected. Factors assessed were primary
versus revision procedures, instrumentation versus non-instrumentation, multi-level versus single-level operations and consultant
alone versus with a registrar.
Results: There were 44 (5.19%) durotomies. Mean age was 68 and
mean BMI was 29.2. Revision operations (n ¼ 64) had the highest
incidence of durotomies (15.63%), especially when compared with
primary procedures (n ¼ 784; 4.34%, p ¼ .001). The incidence was
8.25% in instrumented lumbar spinal surgery (n ¼ 303) and 3.49%
in non-instrumented decompression surgery (n ¼ 545; p ¼ .003).
Multi-level procedures (n ¼ 338) yielded an incidence of 7.69%,
while single-level procedures (n ¼ 510) had an incidence of 3.53%
(p-value ¼ 0.008). Operations by consultants alone had an incidence
of 4.39% compared with 5.57% (p ¼ .41) incidence while training
registrars (68.2%).
Conclusions: There was a higher incidence in patients with previous lumbar surgery (4x to primary), multi-level procedure (2x to
single level procedures) and instrumented procedure (2x to decompressive procedures). Over two-thirds of all durotomies occurred
while training junior grades.

Salford Royal Foundation Trust, Manchester, UK

TM2-7

Objectives: Establish the feasibility of day case primary lumbar
discectomy in a large single centre. Examine the economic impact
of day case vs. inpatient lumbar discectomy.
Subjects: Patients undergoing primary lumbar discectomy from
February 2016 - March 2017
Methods: A retrospective study of prospectively gathered data for
all patients undergoing primary lumbar discectomy over a 13month period. Patients were assessed for day case eligibility
according to a pre-operative clinic protocol.
Results: 1120 lumbar discectomies were performed. 391 (33%)
patients were highlighted for day case surgery pre-operatively. Of
these 384 (98%) were single level discectomies with the remainder
limited to 2 levels. 381 patients (97%) were discharged the same
day. Of the remaining 10 patients 6 were discharged the following
day. There were 2 long stay patients due to unforeseen social factors and pain control issues. There were 15 (4%) readmissions of
which 6 (2%) required further surgery. Despite assessing the 391
patients as suitable for day case surgery, 709 (63%) patients were
discharged on the same day of surgery. There were 29 (4%) readmissions with 7 (1%) requiring further surgery.
Conclusions: Lumbar discectomy performed as a day case is a safe
procedure that can free up valuable hospital beds. The standard
tariff for lumbar microdiscectomy is about £3500. Ward beds cost
£250-£300/night, hence day case surgery represents a 7.1-8.6% saving with further potential savings due to increased bed availability
and reduced cancellation penalties.

Does lumbar spinal surgery improve mental health
outcomes?
A. I. Kaniewskaa and H. Sharmab

TM2-6

Factors affecting incidental durotomy during lumbar
spinal surgery. A retrospective analysis
M. Chisvo, H. Sharma and N. Sudhakar
South West Neurosurgery Centre, University Hospitals, Plymouth, UK

a

University of Exeter Medical School, Exeter, UK; bSouth West
Neurosurgery Centre, University Hospitals, Plymouth, UK
Objectives: This study investigates whether lumbar spinal surgical
interventions- micro-discectomy, decompression or instrumented
fusion for spondylolisthesis- have measurable influences on mental
health.
Subjects: 231 consecutive patients were selected who underwent
micro-discectomies, lumbar decompression or instrumented fusion
procedures between 2014 and 2017.
Methods: Patient demography, operation type, prospectively collected PROMs (pre- and postoperative Visual Analogue Scale and
Oswestry Disability Index scores) were analysed. After, participants
were sent 3 questionnaires: an inquiry of patients' mental health
and the effect surgery, a retrospective pre- and postoperative
modified EQ5D-5L questionnaire and a retrospective pre- and postoperative modified Somatic perception questionnaire (MSPQ).
Results: 97 patients completed the questionnaires (42% response).
36 had a diagnosed mental health condition (37%), of which 44.4%
reported a positive influence of surgery on their mental health and
69.4% reported a decrease in the MSPQ scores (p ¼ .0953) compared to patients with no known mental health condition (56.4%).
Patients with less improvement in VAS and ODI scores correlated
with less improvement in mental health.
Conclusions: Our study showed that lumbar spinal surgery can
play an important role in improving mental health in all patients.
Lumbar spinal surgery should be offered to patients with mental
health conditions, half reported a positive impact on their mental
health. Two-thirds reported reductions in MSPQ scoring.
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TM2-8

Does the severity of pain correlate with severity of
functional disability? Factors influencing ‘patient
reported outcome measures’ in spinal patients
A. P. MacCormicka and H. Sharmab
a

Conclusions: O-arm navigation utilisation resulted in consistent,
accurate screw placement across two independent spine centres
within the first year of usage. Use of spinal navigation can reduce
further the low rate of early unplanned return to theatre for revision of implants.

Plymouth University Peninsula School of Medicine and Dentistry,
Plymouth, UK; bSouth West Neurosurgery Centre, University
Hospitals, Plymouth, UK

PARALLEL SESSION – THURSDAY 12TH APRIL

Objectives: To assess correlation between the VAS pain score and
the ODI and which patient factors can influence PROMs. This also
aims to assess the response to the sexual function question of the
ODI.
Methods: Retrospective analysis of 200 consecutive patients undergoing a range of different lumbar spinal procedures between July
2012 and September 2015. Data from notes and clinical letters
from the patient’s first clinic appointment. As well as this, data was
also extracted regarding patients’ gender, age, smoking status,
alcohol use, employment and mental health status.
Results: Significant correlation between VAS pain score and ODI
(p ¼ .002) and between VAS pain score and Q1 of ODI (p ¼ .0001). A
lower ODI score was reported at time of surgery by those in
employment compared to who are unemployed (p ¼ .008). As well
as this, a lower ODI score reported in those who are self-employed
compared to those in employment (p ¼ .048). None of the other
patient factors that were analysed were found to affect PROMs. 65%
of patients answered the sexual function question of the ODI.
Conclusions: Significant correlation was demonstrated between
VAS pain score and ODI was demonstrated. Those who are in
employment are far more likely to report a lower ODI score than
those that are unemployed at the time of surgery. Self-employed
patients were found to have reported a significantly lower ODI
score than those who are in employment. As 65% of patients
decided to answer the sexual function question of the ODI, this
supports its further use.

TP2 – CSF/PAEDIATRICS

TM2-9

Spinal Instrumentation using Medtronic O-arm
navigation: experience from two tertiary spinal units
in first year
M. Iqbala, H. P. D. Lea, P. Bodkinb and J. Leacha
a
Salford Royal Hospital, Salford, UK; bAberdeen Royal Infirmary,
Aberdeen, UK

Objectives: To analyse the accuracy of screw placement using O
arm navigation within two tertiary spinal units.
Design: Retrospective cohort analysis of all O-arm assisted spinal
instrumentation within the first year of usage. Review of medical
notes, Operation notes and imaging.
Subjects: 75 Consecutive patients treated across two centres with
O-arm/Medtronic Navigation assisted spinal stabilisation Unit A 37
Patients 20 male, 17 female; Age 32-83 (mean 60, Median 60) Unit
B, 36 Patients 17 male, 19 female; Age 28-79 (mean 56, Median 58)
Methods: We reviewed the procedural details including surgical
approaches, screw insertions, intra-operative changes of implants
and complications. The number and modality of O-arm scans used
were studied.
Results: For the 432 pedicle screws inserted there was a comparable cortical breach rate at both units (2.09% vs 3.32%), and all
screws needing revision were re-positioned intra-operatively. At
both centres, there was no unplanned return to theatre for screw
revision, no O-arm use related neurological compromise and no
wrong level surgery.
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TP2-1

The organisation of the structural connectome of
the healthy hemisphere is associated with cognitive
improvement following childhood epilepsy surgery
M. E. Bastina, M. v. Schooneveldb, K. Braunb and
R. Chinc
a

University of Edinburgh, Edinburgh, UK; bUniversity Medical Center
Utrecht, Utrecht, The Netherlands; cMuir Maxwell Epilepsy Centre,
Edinburgh, UK
Objectives: Epilepsy surgery in childhood aims to prevent seizures
but also improve capacity for cognitive development. We investigated whether the structural organisation of the healthy hemisphere is associated with gains in IQ scores after resective
paediatric epilepsy surgery.
Design: Children who had undergone unilateral resective procedures for epilepsy with IQ testing before and at 2 years after surgery and 3D T1-weighted MRI before surgery were identified.
Subjects: 11 children who gained at least 10 points on IQ testing
2 years after surgery (age 3-17years; 6 female; 5 left sided resections; 9 Engel class 1A, mean pre-op mean IQ 72.2 ± 14) were compared with 24 children whose IQ scores varied by less than 10
points (age 2-17yrs, 11 female, 12 left sided resections, 14 Engel
class 1A, pre-op mean IQ 74.1 ± 19).
Methods: MRI of the healthy hemisphere was anatomically segmented to create network nodes. Mean cortical thickness at each
region was co-varied within the groups and used as the edge
strength between each region to create weighted group connectomes which were analysed using graph theory.
Results: The group who gained at least 10 points in IQ had more
efficiently organised structural networks with higher global efficiency (0.74 vs 0.59, p ¼ .01) and lower average path length (1.41
vs 2.00, p ¼ .04). Average edge weight did not differ between the
groups (0.75 vs 0.64, p ¼ .15).
Conclusions: A more efficient pre-operative healthy hemisphere
connectome is associated with an increase in IQ two years after
childhood epilepsy surgery.

TP2-2

Multimodality management of paediatric brain
AVMs – an initial experience
M. Valencia, T. Kok, C. Toolis, S. Bhate, V. Ganesan,
A. Rennie, F. Robertson and G. James
Great Ormond Street Hospital, London, UK
Objectives: Since the senior neurosurgical author joined our
institution’s combined paediatric neurovascular team in 2015, we
have offered microsurgical resection (MR), endovascular treatment
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(ET) and stereotactic radiosurgery (SRS) as options for children with
AVM. We review our initial experience.
Design: Retrospective cohort study.
Subjects: All children referred for management of AVM to senior
author since 2015 to present.
Methods: Database and chart review.
Results: 33 patients identified (17 male), mean age at presentation
10 years (range 2-15). 27 presented with haemorrhage, 3 incidental,
2 neurological symptoms and 1 with seizures. Of the 27 bleeds, 15
were managed non-operatively, 7 with EVD, 4 with craniotomy and
1 with decompressive craniectomy. Spetzler Martin grades were I
(4 patients), II (7), III (14), IV (6) and V (2). 4 AVMs were managed
conservatively, 3 had MR alone, 1 combined MR/ET, 3 ET alone, 3
combined ET/SRS and 19 SRS alone. 7 have angiographic cure (all
MR and ET cases), in all SRS cases results are awaited. Outcome
(mRS) was 0 (17 patients), 1 (8), 2 (4), 3 (2) and 4 (2). There was no
mortality. There were 4 treatment-related complications: transient
visual disturbance (2 patients, 1 MR, 1 ET); seizures (1 SRS patient)
and hemianopia (1 ET/SRS patient).
Conclusions: A neurovascular team which can offer all 3 options
for paediatric AVM allows tailored treatment with acceptable outcomes. Our series has a preponderance of SRS which likely reflects
our status as a tertiary referral centre for this treatment.

TP2-3

Relationship of sleep-disordered breathing and
intracranial pressure in children with
craniosynostosis – experience from 27 combined
ICP/sleep studies
K. Russo, M. Samuels, F. Abel, J. O'Hara, D. Dunaway,
N. Jeelani and G. James

TP2-4
ABSTRACT NO: 2258

TCF 12 mutation – an important new cause of
syndromic craniosynostosis
M. Brigui, F. Ruggiero, L. Wilson, J. O'Hara,
D. Dunaway, N. Jeelani and G. James
Great Ormond Street Hospital, London, UK
Objectives: TCF12 mutation is a recently described cause of syndromic craniosynostosis. We review the clinical characteristics of
this syndrome in a series of children from our institution.
Design: Retrospective cohort study.
Subjects: All children referred to the craniofacial service with a
confirmed genetic diagnosis of TCF12 mutation.
Methods: Database and chart review.
Results: 17 patients aged 1-20 years were identified, including 9
boys and 8 girls. All 17 patients had craniosynostosis. 14 children
had bicoronal synostosis and 3 unicoronal. 16 of 17 children underwent surgical correction. The average age at first surgery was 20
months. 6 children needed more than one operation. One child
had hearing loss and abnormal limbs, and one child had malformed toes. Developmental delay was found in 3 patients.
A severe degree of brachyturricephaly was noted in the majority of
cases. No cases of intracranial hypertension were identified.
Conclusions: This is the largest UK clinical series to date and adds
significantly to global experience. Despite a severe clinical phenotype, intracranial hypertension was not seen in our TCF12 cohort.
Developmental delay in this group does not appear to correspond
with intracranial hypertension. Many children required both posterior and anterior expansion to correct the severe brachyturricephaly
characteristic of the syndrome.

Great Ormond Street Hospital, London, UK
Objectives: Sleep-disordered breathing (SDB) is associated with
raised intracranial pressure (rICP). Many children with craniosynostosis have SDB – obstructive sleep apnoea (OSA) related to midface
hypoplasia or central causes – as well as rICP. Since 2015 we have
routinely carried out simultaneous sleep studies (SS) for children
undergoing ICP monitoring.
Design: Retrospective cohort study.
Subjects: All children with craniosynostosis undergoing combined
SS/ICP studies from 2015-present.
Methods: Data review.
Results: 27 patients were identified (19 males), mean age 6 (range
1-18). Diagnoses were Apert (8), sagittal (6), multisuture non-syndromic (5), Crouzon (5), Muenke (2) and Pfeiffer (1). Indications for
undertaking ICP/SS were: ophthalmic examination findings (13),
symptoms e.g. headache (11) and deteriorating visual electrophysiology (7). 10 patients were found to have normal ICP, of which 8
had normal SS and 2 had mild OSA. 14 had rICP, of which 12 had
normal SS and 2 had moderately severe OSA. 2 had low ICP, both
with normal SS and 1 borderline ICP had mild OSA. In the high ICP
group, physiological rises in pCO2 caused significant ICP spikes. All
children with high ICP went on to have vault expansion surgery,
the others were managed symptomatically. 10 patients had undergone previous airway interventions.
Conclusions: There appears to be a relationship between OSA and
raised pressure in a proportion of children with craniosynostosis.
Understanding this relationship may aid monitoring and decision
making in these patients.

TP2-5

Progress in motor function in children with cerebral
palsy who undergo single-level selective dorsal
rhizotomy: A prospective cohort study
T. J. Huttunena, S. Cawkera, D. Chugha, L. Carrb,
B. Croweb and K. Aquilinaa
a

Dept of Neurosurgery, Great Ormond Street Hospital, London, UK;
Dept of Neurology, Great Ormond Street Hospital, London, UK

b

Objectives: Selective dorsal rhizotomy (SDR) is an established treatment for spasticity in children with spastic cerebral palsy and
improves motor function in well-selected children. This study aims
to define the improvement in motor function over the first 2 years
after SDR.
Design: Prospectively collected data from the Great Ormond Street
Hospital SDR Database (2013-2017) were analysed.
Subjects: Patients underwent single-level SDR with intraoperative
neurophysiological monitoring. They were stratified by gross motor
function classification system (GMFCS).The gross motor function
measures (GMFM-88,-66) were evaluated preoperatively, and at
6,12 and 24 months after surgery.
Methods: We investigated GMFM-88 domains individually, as well
as in a multivariate linear mixed-effects model (LMEM) encompassing multiple domains, with change in GMFM scores over time as
the primary outcome.
Results: 91 children were included; mean age at surgery was 6.2
years. In GMFCS II children (n ¼ 28) the GMFM-88 improved from
86.6% at baseline to 90.1% (p ¼ .002), 91.5% (p < .001), and 89.7%
at 6,12 and 24 months respectively. GMFCS level III (n ¼ 46)

BRITISH JOURNAL OF NEUROSURGERY

children improved from 63.8% at baseline to 68.3% (p < .0001),
71.9% (p < .0001) and 65.7% at 6,12 and 24 months respectively.
GMFCS level IV (n ¼ 17) children showed improvement from 42.2%
at baseline to 45.1% (p ¼ .05), 49.2% (p < .001), and 46.7% at 6,12
and 24 months respectively.
Conclusions: Age or gender did not correlate with outcome.This
series confirms significant time-dependent improvement in GMFM88 in children with spastic diplegia.

TP2-6

Patient and parent-reported outcomes in paediatric
acquired brain injury
O. D. Mowfortha, P. J. A. Hutchinsona and A. Mawb
a

Division of Neurosurgery, Addenbrooke's Hospital, Cambridge, UK;
Department of Paediatric Neurology, Addenbrooke's Hospital,
Cambridge, UK
b

Objectives: Current neurosurgical practice offers highly effective
acute management for acquired brain injury (ABI). However, despite gold-standard neurosurgical care, children who experience
brain injury often suffer long-term disability. Neurocognitive symptoms may evolve over time as the child matures. The objectives
were to describe neurocognitive symptoms in a cohort of children
with ABI.
Design: A retrospective observational study.
Subjects: Patients (n ¼ 58) attending a novel multidisciplinary
paediatric acquired brain injury clinic between January 2016 and
September 2017.
Methods: Data were collected from electronic clinical records for
first clinic follow up appointment. Data were scored for patient and
parent-reported injury-associated problems in 10 domains, including sleep, behaviour, relationships, school and mood.
Results: Mean time between injury and assessment was 1 year.
Mechanism of injury included trauma (72.4%), infection (17.2%) and
vascular (5.1%). Problems were reported with sleep, energy and
fatigue (60.3%); mood (56.9%); school (55.2%); higher functioning
(cognition, memory, attention and planning, 44.8%); pain (37.9%);
sport, activity and motor skills (37.9%).
Conclusions: Children with ABI of all causes are at increased risk of
long term, evolving neurocognitive problems. Follow up services
are essential to support these patients following acute neurosurgical management. Further studies must elucidate how to increase
recognition of this disability, to optimise service provision and to
best target support.
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Demographic characteristics of patients attending a
novel paediatric acquired brain injury clinic
O. D. Mowfortha, P. J. A. Hutchinsona and A. Mawb
a

Division of Neurosurgery, Addenbrooke's Hospital, Cambridge, UK;
Department of Paediatric Neurology, Addenbrooke's Hospital,
Cambridge, UK
b

Objectives: Paediatric acquired brain injury (ABI) is prevalent.
Following acute management, children with no further acute need
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are discharged. Often these children experience long-term resultant
problems. Current healthcare models largely fail to address this.
Childhood is a time of great development, growth and vulnerability
to lifelong disability with lifelong personal and societal costs associated. A specialist service is required to optimise long-term outcome; this study describes a cohort of patients attending such a
service.
Design: A retrospective observational study.
Subjects: Patients (n ¼ 58) attending a novel multidisciplinary
paediatric ABI clinic between January 2016 and September 2017.
Methods: Data were collected from electronic clinical records for
first clinic follow up appointment. Data were analysed for (1)
cohort demographics, (2) patient flow and (3) clinical management.
Results: Mean age was 7.9 years at injury and 9.0 years at first
presentation to clinic; 62.1% of patients were male. Trauma (72.4%)
and infection (17.2%) were the most common mechanisms of
injury; 55.2% of patients were referred to clinic by paediatric neurologists; 19.0% by neurosurgeons, 8.6% by general paediatricians,
5.2% by GPs. A total of 75.6% of patients were attending school
full-time. Further follow up in the clinic was required for 67.2% of
patients.
Conclusions: A multidisciplinary specialist clinic offers unique
potential to address current unmet needs in paediatric ABI in a
highly efficient and cost-effective manner.

TP2-9

Paediatric cerebral abscesses: a single centre
experience
S. Yadu, S. Hall, B. Gaastra, N. Mathad, R. Waters,
A. Chakraborty and V. Tsitouras
Wessex Neurological Centre, Southampton, UK
Objectives: Cerebral abscesses are relatively uncommon but potentially life threatening infections in the paediatric population.
The aim of this study was to evaluate our centre’s experience of
managing such patients.
Design: Retrospective case note review (2003–2017).
Subjects: Twenty two patients; mean age: 7.0 ± 5.4 years, male
n ¼ 12.
Methods: Patients were identified from hospital records using
ICD10 code G06.0. Only patients <18 years old with a cerebral
abscess were eligible. Case notes were reviewed for abscess location, microbiology results, type of surgical intervention, and outcome using the Glasgow Outcome Score at 3 months.
Results: The most common location was the frontal lobe (n ¼ 10)
and Streptococcus was the most common organism (n ¼ 14).
Twelve patients (55%) had an identifiable source; 6 had ENT infections, 2 had dental work, 2 had meningitis (TB and Streptococcal),
1 pulmonary aspergilloma and 1 following ICP bolt insertion. All
patients underwent surgery with 18 patients having burr hole aspirations (total 30 aspirations, 1.66/patient) and the other 4 having
craniotomy and excision. Of the 19 patients with available followup data, 18 returned to GOS 5 and one was GOS 4.
Conclusions: Cerebral abscess is an uncommon diagnosis in the
pediatric population. Most patients have a preceding infection and
Streptococcus is commonly identified as the causative organism, so
antimicrobial therapy should be chosen accordingly. All of our
patients underwent surgical intervention and received intravenous
antibiotics with favourable outcome.
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The effects of ageing on the biomechanical
properties of the rat middle cerebral artery
F. Ewbank
Southampton University Hospital, Southampton, UK
Objectives: While the age-related properties of large systemic elastic arteries have been well characterised, the effects of ageing on
the structure and biomechanical properties of resistance- sized
cerebral arteries have been relatively overlooked.
Design: Experimental study.
Subjects: Male Wistar rats aged between 14-16 weeks (young) and
56-58 weeks (old).
Methods: Passive properties of dissected middle cerebral arteries
were assessed on a wire myograph by incremental stretches of
0.05 mm every 2 minutes (n ¼ 5 per group). In a subgroup, additional segments were fixed in formalin and stained using Miller’s
method for elastin and collagen (n ¼ 4 per group). Biomechanical
relationships were assessed by two-way ANOVA, while histological
data was assessed by independent sample t-test with significance
accepted as p < .05.
Results: Arteries from old rats showed a significant reduction in
the tension generated in response to stretch compared with
arteries from young rats (p < .05). This was true whether measured
at the peak or plateau of the tension- length curve. This equated
to a reduced Youngs modulus in the arteries from old rats
(p < .01). However, there was no significant difference in internal
circumference measured at 100 mmHg (p > .05). Histological analysis showed that wall thickness and elastin: collagen ratio were
similar between the two age groups (p > .05).
Conclusions: Unlike large systemic arteries, cerebral arteries
become less stiff with age and produce no obvious change in composition or structure. These findings have important implications
for the autoregulatory maintenance of cerebral blood pow in the
aged brain. Moreover, this type of accurate experimental data can
be used to validate mathematical models investigating cerebrovascular conditions.

WM3-2

VTE prophylaxis in meningioma surgery, are we up
to date with the guidelines?
E. Mousa, M. Okasha and S. Surash

Results: Among 106 patients admitted in neurosurgery department
and underwent craniotomy for meningioma tumour removal, 95
patients had Pre and Postoperative VTE assessment form documented, 6 patients had only preoperative, and 5 patients only
postoperative VTE assessment. Prophylactic LMWH was given in
101 patients, while 66 patients had (documented) TED Stocking,
and 52 patients had Pneumatic Compression Stockings. Only 4
patients had no prophylaxis documented. One patient had PE postoperative complication (although he was on full VTE prophylaxis).
Conclusions: The majority of our patients went through preoperative and postoperative VTE assessment which reflects a good medical practice. However, strict documentation of mechanical and
pharmacological VTE prophylaxis since patient admission in the
department is recommended. Therefore, an action plan of a reaudit was submitted in order to achieve full compliance and close
the audit loop.

TM3-3

Anti-thrombotic use in the peri-operative period for
chronic subdural haematoma
S. Y. Miana, E. W. Dysona and M. H. Wilsonb
a

Charing Cross Hospital, London, UK; bSt Mary's Hospital, London,
UK
Objectives: Anti-thrombotic (AT) drugs are a risk factor for the
development of chronic subdural
haematoma
(CSDH).
Management of AT’s in the peri-operative period is subject to controversy due to concern surrounding rebleed risk. Recent evidence
suggests restarting AT's early reduces thrombotic events without
increasing risk of recurrent CSDH{1}, however most patients don’t
have a plan made to restart AT’s post-operatively.
Design: Retrospective clinical audit.
Subjects: All patients admitted with CSDH in 1 year.
Methods: Patient lists were searched for CSDH cases and electronic
notes reviewed.
Results: Of 96 patients with CSDH, 36 were on AT’s. Aspirin
(n ¼ 19) was the most prevalent prescription, whilst Warfarin/others
formed the remainder (n ¼ 17). In all but 2 patients, these drugs
were halted pre-operatively, with 69% of patients prescriptions
halted on admission resulting in a mean of 5.44 days between
stoppage and surgery. There were various indications for AT’s, yet
in 72% of patients no plan to restart them was made during
inpatient stay. Notably, in patients with prior stroke/TIA (n ¼ 4), no
plans to restart AT were made.
Conclusions: Cessation of AT’s to prevent CSDH recurrence is done
on limited evidence {2}. The risks of stopping AT’s are often overlooked and a plan for restart is not always made. Especially when
the indications are TIA/Prior Stroke, not ensuring these indications
are addressed poses a risk of thrombosis. Further work is needed
to establish whether this risk is outweighed by a supposed reduction in CSDH recurrence.

Royal Victoria Infirmary, Newcastle, UK

TM3-4
Objectives: We aim to assess whether the Neurosurgery department practice in the RVI follows the NICE guidelines in reducing
the risk of VTE before and after craniotomy for tumour surgery
over a 1 year period.
Design: A retrospective study from September 2016 to September
2017
Subjects: Patients, over the age of 18 years, who had craniotomy
for cranial meningioma removal.
Methods: Analysis of patients' notes, VTE forms, radiology, medications, orders, patient summary, and documentation stores.

Surgical consent in elective paediatric neurosurgery:
Implications of new Royal College of Surgeons
guidance
O. Davies, W. Singleton and R. Edwards
Bristol Royal Hospital for Children, Bristol, UK
Objectives: New RCS(Eng) guidance for surgical consent recommends that documentation of all risks, surgical options,
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conservative measures and benefits of surgery be performed prior
to the date of surgery in addition to a completed consent form.1
This study evaluates compliance with this guidance.
Design: 3 month review all elective activity in a single paediatric
neurosurgical unit.
Subjects: Elective neurosurgical patients aged 0-16.
Methods: The following documented evidence of informed consent was compared to RCS guidance; (1) consent in the outpatient
setting; (2) supplied information sheet; (3) diagnosis & prognosis;
(4) conservative management; (4) right to refuse treatment; (5)
benefit of surgery; (6) procedural details; (7) likelihood of success;
(8) clinical team involved; (9) follow up plan; (10) surgical risk.
Results: N ¼ 46. 100% same day admissions. 19.5% had pre-admission consent. 57% had written evidence of a consent discussion
prior to admission. Of these 0% had documentation of all components of the RCS guidance. Factors associated with same day consent include geographical distance from the neurosurgical unit and
‘minor’ procedures.
Conclusions: Current documented practice does not follow new
RCS guidance. If RCS guidance is to be adopted for elective surgery, a dedicated standardised consent clinic may be required,
which has significant service and cost implications.

TM3-5

Patients at risk of deterioration and
cardiopulmonary arrest – are “Do Not Attempt
Resuscitation” forms enough?
G. Kimptona, K. Whitehousea, M. Andradeb, D. Stokesb,
S. Jefferyb and A. Williamsa
a

Southmead Hospital, Bristol, UK; bSouth West Neurosurgery Centre,
University Hospitals, Plymouth, UK
Objectives: The Tracey Judgement determined that Human Rights
may be breached if a clinician fails to discuss resuscitation with
patients at risk of cardiac arrest. We aimed to assess treatment
escalation planning (TEP) across two neurosurgical units, one where
“Do Not Attempt Resuscitation” (DNAR) forms are used (Unit A),
and one where TEP forms are used (Unit B).
Design: Two centre, single-time-point, cross-sectional review.
Subjects: Ward-level neurosurgical inpatients.
Methods: Patient comorbidities and discussions on treatment-limiting decisions were recorded. Blinded reviewers determined if death
within a year was unexpected, using the validated Surprise
Question, a surrogate for high risk of deterioration.
Results: 67 patients were included, 46 at Unit A and 21 at Unit B.
37% were over 65 years and 18% required assistance with daily
activities. 36% required intensive care admission. At Unit A 44% of
patients were considered high risk of deterioration (Kappa ¼ 0.72),
versus 57% in Unit B (Kappa ¼ 0.80). At Unit A, 4% of patients had
treatment-limiting decisions and 15% had DNARs. At Unit B, 52%
of patients had TEP forms, 10% setting a treatment limit and
DNAR. Unit B patients were significantly more likely to have discussed escalation (p < 0.01).
Conclusions: In absence of advance TEPs, patient wishes regarding
deterioration are infrequently discussed. Resuscitation is not the
only aspect that should be discussed with a patient and family. A
culture of advanced planning on admission leads to earlier decisions on appropriate escalation.

19

TM3-6

Development of a ward round checklist to improve
patient safety and flow on the neurosurgical ward
M. Boissaud-Cooke, T. Jeffery, T. Mason and
N. Sudhakar
South West Neurosurgery Centre, University Hospitals, Plymouth, UK
Objectives: Efficient patient flow is essential to maintain operational capability of a tertiary neurosurgical service. The use of
ward round structured checklists are increasingly used in surgical
practice to reduce errors and improve safety but could have a role
in improving flow. This project aims to develop a neurosurgical
toolkit to improve documentation, facilitate early decision making
and enhance multidisciplinary communication.
Design:
Plan-Do-Study-Act
(PDSA)
quality
improvement
methodology.
Subjects: Neurosurgical ward patients in a single UK unit.
Methods: Three consecutive ward round entries for each patient
were reviewed before and after the intervention. Documentation of
pre-defined key safety reviews were noted, as well as evidence of
rehabilitation and discharge plans.
Results: The introduction of a checklist improved documentation
of: VTE prophylaxis (17% to 76%); resuscitation status (17% to
76%); review of lines (31% to 76%); dexamethasone weaning plan
(20% to 83%); and antiepileptic drug duration (0% to 65%).
Discharge and therapy planning also improved: fitness for discharge or repatriation (17% to 79%); outlier suitability (0% to 70%);
therapy requirements (28% to 60%); and mobilisation plan (15% to
71%).
Conclusions: The introduction of a ward round checklist has
improved documentation and has been well received by members
of the multidisciplinary team. Further review and development of
the tool is required to optimise its implementation into regular
practice and to assess its impact on safety and efficiency
outcomes.

TM3-7

Analysis of 2 years cases reported to a coronial area
with neurosurgical pathology
L. J. Marks and P. V. Marks
Hull & East Yorkshire, Coroner's Office, Hull, UK
Objectives: To determine the number of neurological & neurosurgical cases referred to the coroner.
Design: The "Civica" database was interrogated with key words
relating to neurological disorders, the case files retrieved, the medical cause of death and disposal of the case studied i.e. Form
100(a) - no P.M. or inquest held, Form 100(b) - P.M. held without
inquest or inquest held.
Subjects: 6,405 deaths were reported to the Hull Coroner between
1/9/2015 and 31/8/2017 of which 3.73% (2.36% excluding neurological cases) were cases with a neurological cause of death.
Results: There were 27 tumours (91%GBM), 25 traumatic brain
injuries (TBI), 37 chronic subdural haematomas, 34 cases of aneurysmal SAH, 28 intracerebral haematomas, 1 encephalitis and 87
cases of ischaemic stroke. 55% were disposed of by Form 100(a),
23% by Form 100(b) and 22% went to inquest.
Conclusions: Death from known or undiagnosed intracranial pathology accounts for a small but significant number of cases reported
to the coroner. Inevitably, cases where trauma was associated with
death will be the subject of inquest proceedings but in this jurisdiction, an invasive post-mortem examination will not necessarily
be performed if ante-mortem imaging demonstrates irreversible
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pathology. Organ transplantation is not precluded even in some
criminal cases where isolated TBI is the cause of death. Generally,
10% of reported cases go to inquest but the significantly higher
percentage in neurosurgical cases is undoubtedly a reflection of
death relating to trauma.

This prevented the development of meningitis. Over the four year
period of the war, results again improved by the development of
specialist head injury evacuation chains.
Results: Overall, from almost certain death at the beginning of the
war, there was an improvement to a surgical mortality of about 50
percent at the end of the war.
Conclusions: Military Neurosurgery became well established in the
First World War.

TM3-8

Sir Norman Dott and his contribution to pituitary
disorders: What is Dr. Harvey Cushing’s influence?
I. Georgiou and P. Bhatt
Neurosurgery Department, Royal Infirmary Aberdeen, Aberdeen, UK
Objectives: To review Dr. Harvey Cushing's influence on Sir
Norman Dott's work on acromegaly and other subjects around the
pituitary gland including research and treatment.
Design: Historical perspective based on literature review.
Subjects: History of Medicine, Pituitary disorders, Acromegaly,
Transsphenoidal surgery, Norman Dott, Harvey Cushing.
Methods: We reviewed Sir Norman Dott's archives held by
University of Edinburgh Library or online sources and compared
those to the work Cushing had previously performed in a chronological fashion. We excluded any primary sources that were not
published between 1900 and 1960 regarding either pituitary physiology or the treatments for acromegaly.
Results: Authors have found interesting similarities between
Cushing’s work and Dott’s earlier work on pituitary disorders even
before meeting Cushing and would also like to explore Cushing’s
influence on Dott’s work in this regard later on. Authors have
found out interesting similarities between Dott's physiology project
which was completed before, as well as his treatment suggestions
for acromegaly, after he had finished his training under Cushing's
supervision.
Conclusions: Sir Norman Dott was the first Professor of
Neurosurgery in Scotland during 1947 and is well known for his
pioneering work on intracranial aneurysms. Though less well
known for his contribution to Pituitary pathologies, we would like
to share his contribution in this regards and correlate it with
Cushing’s influence.

TM3-9

The development of military neurosurgical
treatment of head injuries during the First World
War
P. A. Stanworth
University Hospital Coventry & Warwickshire, Coventry, UK
Objectives: History of the development of military neurosurgery
during the First World War.
Design: Review of articles.
Subjects: Various publications.
Methods: At the beginning of the First World War there was no
specialist treatment of military head injured casualties. Due to gas
gangrene and tetanus the mortality of injuries in general was
extremely high. When the principles of excision of dead tissue and
delayed wound closure were understood and practised then the
mortality dropped considerably. A handful of surgeons became
interested in the treatment of head injured casualties. They transferred the principles of improvements in surgical treatment to the
penetrating head injured. A variety of methods were used but at
the end of the war it was clear that the wounds had to be cleaned
and closed at the initial operation, so called primary closure.

TM3-10

Assessing the safety and learning curve of a
neurosurgical trainee in performing a MVD
S. Phang, G. Zilani and J. Martin
University Hospital of Wales, Cardiff, UK
Objectives: Assessing the safety and learning curve of a surgical
trainee in performing a MVD
Design: Retrospective study.
Subjects: Patients who have undergone MVD for TN by the trainee
(GZ) between July 2014 and July 2017 and by the senior neurosurgical consultant (JM) between March 2011 to April 2015.
Methods: Surgical time, supervision level, hospital stay, outcomes
and complications were collected through patient's notes, phone
conversation, IT reports & surgical logbooks.
Results: 18 cases of MVD for TN were performed by GZ; 10 were
STU & 8 were STS. 83% MVDs due to failed conservative treatments. Mean surgical time was 2:30hrs (minimised to 2:18hrs after
8 cases performed) and mean hospital stay was 6.33days. 89%
cases had a positive outcome with mean outcome score 2.33/3.
Complication rate was 16.7% (3/18); 1 meningitis, 1 CSF leak and 1
pseudomeningocele. Every case had an informal debriefing and
reflection with JM. The trainee’s surgery time, outcomes and complication rates were comparable to JM and the literature. There
was a statistically significant correlation between number MVD performed and operative time (R ¼ 0.50, p < .05), intervals between
MVDs and complication rates (R ¼ 0.64, p < .05), and interval
between MVDs and outcome scores (R ¼ 0.66, p < .05). Morbidity
was lowest during the learning process when trainee operated frequently (one MVD every 6 weeks).
Conclusions: Training a trainee is safe and effective if they perform
MVDs frequently under the same supervisor for at least the first
8 cases, together with discussion.

TM3-11

Survey of academic neurosurgery training in the UK:
the future is bright
D. G. Baronea, E. Edlmannb, A. Jamjoomc, C. L. Turnera,
P. Whitfieldb and P. J. Hutchinsona
a
Cambridge University Hospital, Cambridge, UK; bSouth West
Neurosurgery Centre, University Hospitals, Plymouth, UK; cWestern
General Hospital, Edinburgh, UK

Objectives: The study aims to provide a snapshot on academic
training in neurosurgery in the United Kingdom.
Design: Online Survey, BNTA/BNTRC databases.
Subjects: British neurosurgical trainees in academic positions.
Methods: Trainees were contacted through the BNTA/SBNS mailing
lists and asked to complete a questionnaire on their clinical and
academic training, research subject and future intentions. Data
were also collected from databases.
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Results: 42 trainees were included. Their current year of training
ranged from ST1 to ST8, with ST5/ST7 being the most common.
There were: 12ACFs, 9ACLs, 21PhDs. Type of research was balanced: ‘Translational’ (13), ‘Basic Science’ (14), ‘Clinical’(12). The
most common research topics were: ‘Oncology’ (6), ‘Epilepsy/
Functional’ (5), 'Trauma' (4). However all the other subspecialties
were represented (except CSF). NIHR(8) and WT(6) were the leading
funders followed by the RCS(3) and CRUK(3). Many academic trainees are also part of the BNTRC, with 10 involved in a BNTRC project. Training numbers were evenly distributed around the country,
with academic projects clustered in Cambridge (10), Edinburgh (6)
and Oxford (5). All academic trainees have expressed a long term
academic career interest.
Conclusions: This overview demonstrates a rich and diverse academic environment among trainees. It also highlights the growing
engagement of academically-minded trainees with the BNTRC. This
information can be used to improve the network of academic
trainee, increase awareness to research opportunities and build a
mentorship system.

TM3-12

Advanced nurse practitioners and junior
neurosurgery trainees - a truly symbiotic
relationship?
N. Kalra, S. P. Solanki and A. K. Tyagi
Leeds General Infirmary, Leeds, UK
Objectives: To determine whether Junior Neurosurgical Trainees
(JNTs) and Advanced Nurse Practitioners (ANPs) mutually benefit
from working together and positively impact on patient care,
within a single UK neurosurgical centre.
Design: A retrospective anonymised online survey.
Subjects: All JNTs (18 - F2/ST1/ST2) and ANPs (3) working within
the centre since the introduction of ANPs over 1 year (September
2016-17).
Methods: A survey, comprising questions in four domains: clinical
practice, education & training, clinical governance and service
development. Results were dichotomised to allow comparison
between the two groups.
Results: Response rate was 90.4% (19/21) comprising 88.8% (16/
18) and 100% (3/3) of JNTs and ANPs respectively. All subjects
stated that working in partnership reduced individual workload
and that their counterparts were carrying out the expected proportion of work. 100% of subjects agreed that working together
improved patient care. Amongst JNT respondents 75% agreed that
working with an ANP reduced the need to stay beyond their contracted hours and agreed the presence of ANPs allowed them to
attend training opportunities. One ANP stated they were never
able to obtain training opportunities.
Conclusions: ANPs and JNTs working in partnership is beneficial to
both groups. Whereas JNTs rotate through the service, ANPs
remain a constant valuable part of the team. The role of the ANP
needs further refinement to help meet their training and career
development goals whilst continuing to facilitate the training
needs of the JNT.
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The significance of cerebrospinal fluid pleocytosis
following craniovertebral decompression
M. J. Asha, F. B. Naem, J. Pepper, A. Elhabal,
D. Tirlea and G. Flint
Queen Elizabeth Hospital, University Hospital Birmingham,
Birmingham, UK
Objectives: Differentiation between bacterial and aseptic meningitis, following intracranial surgery, can pose a diagnostic challenge.
Current microbiological guidelines advocate the use of broad spectrum antibiotics when pleocytosis is seen in a cerebrospinal fluid
(CSF) sample. This paper examines the predictive value of initial
CSF analysis in the management of clinically suspected meningitis
following craniovertebral decompression (CVD) for Chiari type 1
hindbrain hernia.
Design: Retrospective analysis of all CVD cases between 1995 and
2016
Subjects: 225 cases of CVD were reviewed (60% F and 40%M),
average age 49 years. The operative indication was the presence of
a symptomatic hindbrain hernia, with or without an associated syringomyelia cavity.
Methods: Records were retrospectively reviewed to identify
patients who had suspected chemical or bacterial meningitis postoperatively. Initial CSF microscopy findings were compared with
subsequent culture results. Variables examined included patient
age and gender, indications for CVD, presence of hydrocephalus,
development of a CSF leak, use of antimicrobials, length of hospital
stay and the clinical outcome at discharge.
Results: Postsurgical meningitis was suspected in 34 cases (15%).
CSF analysis showed pleocytosis in all suspected cases. The total
white cell count (WCC) ranged from 8–6,210 per cubic mm. The differential count showed a polymorphonuclear predominance 65% of
cases. Only 3 of these 34 (9%) cases had a confirmed positive microbiological culture, with total WCC ranging from 229–1143/cmm.
Despite negative cultures, antibiotics were continued in about half
of all cases where treatment was commenced. Postoperative CSF
leak was documented in all 3 patients with bacterial meningitis and
only in 2 out of 31 patients with aseptic meningitis.
Conclusions: CSF pleocytosis, at least in the context of CVD surgery, is not a strong predictive factor for the presence of bacterial
meningitis, if no organism is seen on initial examination and no
CSF leakage has occurred. CSF pleocytosis in isolation is insufficient
an indication for committing a clinically stable patient to potentially toxic, systemic antibiotic therapy. This is especially the case in
an era of increasing concern about the development of antibiotic
resistance.

TP3-2

Posterior fossa craniometric measurements to
predict outcome of Chiari 1 malformation
A. Dapaah, A. Ammar, B. White and H. Ingale
Queen's Medical Centre, Nottingham, UK
Objectives: Subtentorial hygroma or cerebellar slump remains a
difficult entity to predict or treat in Chiari 1 patients following
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posterior fossa decompression. The objective of study was to ascertain whether anatomical variation in the posterior fossa has any
correlation with the outcome.
Design: This was a retrospective study of three patient groups; A patients without Chiari malformation, B -patients with a Chiari
malformation without complications following posterior fossa
decompression, and C -patients who developed complications.
Measurements were made on MRI scans and compared between
groups.
Subjects: Post-operative Chiari 1 malformation patients from one
surgeon, and control patients with scans without anatomically distorting pathology.
Methods: Measurements were made on GEPACS on midline sagittal MRI Head scans. The basal-tentorial angle, basal-clivus angle,
tentorial slope, and the occipito-clival angle. The results were analysed in Microsoft excel.
Results: 31 patients were analysed, 10 in Group A, 12 in Group B,
and 9 in Group C. A significant difference in basal-tentorial and
occipito-clival angles (p ¼ .02 and 0.003 respectively) was found
between Chiari and non-Chiari patients, but no significant difference was found in any measurements between groups B and C.
Conclusions: Craniometric measurements of patients with Chiari
malformation significantly differed to those without. No statistically
significant difference was found between Chiari 1 patients who did
and did not develop complications.

cranial-vertebral junction. This study aims to investigate the validity
of MRI CSF flow studies in guiding management choices for
patients with Chiari malformation.
Design: Single centre retrospective study.
Subjects: Sixty-eight patients (53 female, 15 male; ages 15-76,
mean 37.5) with confirmed diagnosis of Chiari malformation and at
least one MRI CSF flow study.
Methods: Anterior and posterior flow at the cranial-vertebral junction was assessed through radiology reports of CSF Flow studies.
Clinical notes were analysed to determine the management decisions and subsequent outcomes for the patients.
Results: 103 CSF Flow studies were analysed; 52 were performed
pre-treatment, 10 were routine post-operative studies, and 41 were
investigating worsening of symptoms. Amongst patients who displayed normal anterior and posterior flow pre-treatment, 72% did
not undergo surgery of which 80% had good outcomes. However,
only 25% of those whom underwent surgery, despite good flow,
had favourable outcomes. A similar trend was seen in patients who
presented with worsening symptoms whereby 76% of patients
with normal flow did not undergo surgical management and 85%
of these had good outcomes.
Conclusions: MRI CSF flow studies may have value in the management of patients with Chiari malformation. This study suggests that
patients with normal flow at the cranial-vertebral junction have
better outcomes when treated conservatively.

TP3-3

TP3-5

Chiari I malformation related blackouts
A. Elhabal and G. Flint

Foramen magnum decompression for Chiari
malformation. Is there a superior surgical technique?
V. Giannakaki, N. Ross, S. Surash and P. Mitchell

Queen Elizabeth Hospital, Birmingham, UK

Royal Victoria Infirmary, Newcastle upon Tyne, UK
Objectives: Chiari I malformation, a congenital abnormality in
which deformed cerebellar tonsils are displaced downward through
the foramen magnum, commonly presents with headache or symptoms of cerebellar, brain stem or cervical spinal cord dysfunction.
Blackouts are also sometimes a feature of presentation in these
patients. The objective of our study was to do retrospective review
of these patients in our unit.
Methods: Retrospective cohort study of Chiari I malformation
patients with blackouts who underwent surgical decompression
between 2000 and 2016.
Results: We reviewed 161 patients operated upon for Chiari I malformations between 2000 and 2016. We identified 16 patients (1 in
10) whose presentation included blackouts, 12 females and 4
males. The average age was 46 years. Blackouts ceased after surgery in all but one patient, in the follow up period.
Conclusions: Nearly all Chiari patients presenting with blackouts as
part of their symptom profile enjoyed resolution of this symptom
after decompression surgery, independently of any change in their
other symptoms. The mechanism of Chiari-related blackouts warrants further discussion.

TP3-4

The effect of CSF flow blockage on outcomes after
surgical management of Chiari malformation
S. Mediratta, L. D'Antona, C. L. Craven, L. T. Thorne,
L. D. Watkins and A. K. Toma
National Hospital for Neurology and Neurosurgery, London, UK
Objectives: Patients affected by Chiari malformation can present
with impairment of cerebrospinal fluid (CSF) flow across the

Objectives: Different surgical techniques exist for foramen magnum decompression (FMD) in order to treat Chiari malformation.
Some are anecdotally more effective than others, but also linked
more often to post-operative complications such as severe nausea
and headache. Our aim is to determine whether there is a superior
technique in FMD for Chiari and create a consensus within our
department.
Methods: Retrospective review of FMDs for Chiari (2012–2017).
Three types of operations were performed: (1) bony decompression
without dural opening, (2) opening of dura without duroplasty. 3)
opening of dura with duroplasty. We compared post-op symptoms
and revision rates of these techniques.
Results: 168 patients had 185 FMDs. Of the 168 primary operations, in 66 the dura was not opened, in 86 the dura was opened
without a duroplasty and 16 had a duroplasty. All the 17 revisions
had the dura opened (7 had it left open, 10 had duroplasty). For
primary procedures the revision rates were: 18% if the dura was
not opened, 5% if the dura was left open and 6% in duroplasty.
Severe headache and nausea occurred in 3% after the dura was
not opened, 25% after primary duroplasty and 74% after primary
durotomy, and after revision surgery in 86% following durotomy
and none following duroplasty.
Conclusions: The revision rate was significantly highest in the
group with bony decompression without dural opening. The postoperative headache and nausea rate was significantly highest in
the durotomy group. Overall duroplasty had the best results.
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Isolated thoracic syrinx in adults with Chiari I
malformation: A single centre experience
C. Burforda, J. Jungb, R. M. DeSouzac, A. Oviedovab
and K. Barkasb
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Results: fMRI results demonstrated a clear spatial compartmentalisation of function. Electrophysiological mapping provided some
limited evidence for the presence of evoked potentials in response
to peripheral stimulation.
Conclusions: This is the first step towards individualised mapping
of the cerebellum to help reduce the incidence and severity of sensorimotor and cognitive dysfunction following cerebellar surgery.

a
c

King's College, London, UK; bKing's College Hospital, London, UK;
University College London, UK

Objectives: Currently isolated thoracic syrinx in Chiari I malformation (CMI) has been studied in paediatrics only. However, it may
influence surgical approach, define appropriate management and
follow-up. The aim of this study was to investigate isolated thoracic
syrinx in a large cohort of adults with CMI and correlate the findings with patient-reported symptoms and functional outcomes.
Design: We retrospectively reviewed all 18 year old patients with
CMI referred to Skull Base in 2011-2017.
Subjects: We analysed 178 patients with CMI.
Methods: We identified patients with isolated thoracic syrinx, collected data on demographics, presenting symptoms, surgical
approach/post-operative outcome, and correlated those with image
findings.
Results: 44.9% of patients underwent either whole (n ¼ 62) or cervicothoracic (n ¼ 18) spine MRI. In our cohort, a total of 31 patients
(17.4%) presented with syrinx on imaging and five patients were
identified with isolated thoracic syrinx (16.1% of all syrinx patients).
Overall, 41.9% of patients with syrinx underwent surgery in the
form of FMD with one exception where cord untethering was performed. In 84.6% of cases patient-reported symptoms improved
markedly and syrinx was reduced or absent on post-operative
imaging. In our study no predisposing factor for thoracic syrinx
could be identified.
Conclusions: Isolated thoracic syrinx is rare but clinically significant
in adults with CMI. In our data its presence cannot be reliably
anticipated. Therefore whole spine MRI should be considered in primary evaluation.

TP3-7

Mapping of the human cerebellum in health and
disease to reduce the incidence of surgical
morbidity
R. Ashidaa, J.C.W. Brooksb, N. L. Cerminarab, R. Appsb
and R. Edwardsa

TP3-8

Analysis of cranial adult pilocytic astrocytomas over
a 10 year period
E. Bouramaa, E. Agushia, F. Roncarolib, P. D'Ursoa,
D. Coopea and K. Karabatsoua
a

Department of Neurosurgery, Salford Royal Hospital NHS Trust,
Manchester, UK; bDepartment of Neuropathology, Salford Royal
Hospital NHS Trust, Manchester, UK
Objectives: Review of clinical features and outcomes in patients
with adult pilocytic astrocytoma (PA).
Design: Retrospective study of all adult PAs treated in our centre
using clinical & pathological data.
Subjects: 55 cases of PA (>16 y old)
Methods: All adult patients with histologically proved PA operated
between 2007 and 2017 were included. STATA 11.0 (StataCorp LP)
was used for analysis.
Results: 55 patients with PA were reviewed: 26 M/29 F. 9 had NF
1. PA was first diagnosed in childhood in 12. Patients diagnosed
before 18 years experienced more recurrences (p ¼ .023). Mean follow up was 8.4 years. The most frequent tumour locations were
cerebral lobes (41.8%) and cerebellum (32.7%). 22 patients underwent radiotherapy, of which 8 (36, 6%) had also chemotherapy.
Recurrence occurred in 19 patients (34.5%). WHO grade was an
independent predictor of recurrence (p ¼ .02). Of the 19 recurrences, 5 (26.4%) had a total/near total macroscopic resection
(p ¼ .014). Patients with incomplete resections had higher rates of
post-surgical radiotherapy (p ¼ .018). Progression-free survival was
longer in patients with WHO grade I tumours and total resection.
Radiotherapy did not improve progression-free survival (p ¼ .54).
Conclusions: Recurrence in PAs seems to depend on the age of
first diagnosis. WHO grade and extension of resection were independent predictors of progression-free survival, although resection
was largely dependent on tumour location. Adjuvant radiotherapy
in incomplete resections did not impede disease progression.

a

Southmead Hospital, Bristol, UK; bUniversity of Bristol, Bristol, UK

Objectives: Animal studies have demonstrated somatotopically
organised sensory and motor maps within the cerebellum. Human
data suggest additional involvement in cognitive functions with
evidence of topography. Findings remain inconsistent. Human cerebellum was mapped using two techniques.
Design: Posterior fossa surgery patients underwent intraoperative
electrophysiological sensory or motor mapping of the cerebellum.
In healthy adult participants, sensorimotor, verbal working memory,
speech motor and language functions were mapped using fMRI.
Subjects: Electrophysiology: 12 adult and paediatric patients
undergoing posterior fossa surgery were recruited. fMRI: 20 healthy
adults underwent cerebellar optimised fMRI (3T).
Methods: Sensory: electrical stimulation was applied to the median
nerve, the posterior tibial nerve or proximal limb muscles and
evoked responses were sought on the cerebellar surface. Motor:
electrical stimulation was applied to the surface of the cerebellum
and evoked EMG responses were sought in face and limb muscles.
fMRI: sensorimotor, language, speech motor and verbal working
memory tasks were carried out.

TP3-9

An audit to evaluate the effectiveness of the current
radiological referral criteria for cystic lesions of the
pineal gland
K. Parmanand, K. Bhatt and L. Lee
South West Neurosurgery Centre, University Hospitals, Plymouth, UK
Objectives: To review the percentage of incidental pineal cysts
that are neoplastic, and adapt the current criteria for referrals to
prevent patients undergoing unnecessary imaging and invasive
investigations.
Design: Observational study.
Subjects: 182 patients referred from 5 regional hospitals over a
5-year period.
Methods: The radiological diagnoses, any blood/CSF abnormalities
and neuro-oncology MDT outcomes were reviewed for each
patient referred over the 5-year period from January 2012 to
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December 2016. The number of neoplastic lesions were recorded
and evaluated to identify any potential trends that could be used
to adapt the criteria for future referrals.
Results: 66 patients were referred for simple pineal cysts, 77 for
complex cysts, and 39 for lesions of unknown classification. Blood
and CSF tumour markers were requested for 84 patients; further
imaging was advised for 122 patients, although only 66% of these
patients received follow-up scans. 44 patients were re-referred for a
second MDT meeting; 52% of these patients required no further
follow up, and the rest were for radiological surveillance, although
all lesions remained unchanged or were reclassified as simple cysts.
No neoplastic lesions were diagnosed in this dataset.
Conclusions: The current criteria for referring pineal lesions should
no longer include incidental cysts unless they exhibit suspicious
characteristics and require further investigation to exclude
malignancy.

TP3-10

Pineal cyst surveillance – a review of 10 years
experience
M. Storey, K. Lilimpakis, C. Rajaraman, S. Achawal and
M. Hussain
Hull Royal Infirmary, Hull, UK
Objectives: Pineal cysts are common benign incidental findings in
adults. We looked at our MDT outcomes for this condition to
explore the natural history and surveillance criteria.
Design: Retrospective review.
Subjects: 78 patients with pineal cysts discussed between 2008
and 2017.
Methods: Review of MDT outcomes at tertiary neurosurgical
centre. Data relating to demographics, presenting symptoms, maximum diameter, duration of surveillance, overall outcome and final
diagnosis were extracted from electronic records and available MRI.
Results: Female to Male ratio was 1.43, mean age was 38.6 for
females and 50.4 for males. Presenting symptoms were of headache in 45% and visual and hearing symptoms in 38.5%. The mean
maximum diameter on presentation was 13.4mm. 20 (25.6%)
patients with cysts <1cm were discharged on presentation, and 54
(69.3%) were booked for at least one follow-up scan with a median
follow up period of 14 months. The mean change in maximum
diameter was 0.036mm. 3 patients (3.9%) underwent ETV for cysts
>20mm presenting with obstructive hydrocephalus. The initial
MDT diagnosis and final diagnosis were concordant in all cases of
ETV.
Conclusions: No patient under surveillance required surgical treatment apart from those with large symptomatic cyst and hydrocephalus on presentation. A majority of pineal cysts remained
unchanged during the MRI follow-up. Results of our review suggest
that routine MRI follow-up of pineal cysts is not necessary in the
absence of unusual radiological characteristics or related clinical
symptoms.

TP3-11

Outcomes of posterior fossa decompression for
Chiari type I malformation with syringomyelia
S. Koirala, H. T. Marsh, U. P. Devkota and P. R. Nepal
National Institute of Neurological and Allied Sciences, Kathmandu,
Nepal
Objectives: To find out the clinical and radiological outcome of
posterior fossa decompression with removal of C1 arch with lax

duroplasty in cases with Chiari Type I malformation with
syringomyelia.
Design: Retrospective study.
Subjects: All cases who underwent posterior fossa decompression
with removal of C1 arch with lax duroplasty for Chiari Type I malformation with syringomyelia during past five years.
Methods: A retrospective study based on data acquired from a single tertiary center was conducted. All cases who underwent posterior fossa decompression with removal of C1 arch with lax
duroplasty over a period of five years were included and their clinical and radiological progress recorded during OPD follow up at 6
month was analyzed.
Results: Out of 21cases, occipital headache with nape of neck pain
was the predominant complaint accounting to 71% followed by
sensory symptoms and weakness, 61% and 33% respectively. Pain
improved in 93%, weakness in 71% and sensory symptoms in 69%
of the cases. Only one patient developed hydrocephalus requiring
shunting whereas one had surgical site infection. Radiological
improvement of sringomyelia were documented in 75% of the
cases. There were no mortality.
Conclusions: Posterior fossa decompression with removal of C1
arch and lax duroplasty is a safe approach with good outcome in
patients with Chiari I malformation with syringomyelia. Our results
are comparable with similar studies. Comparative study with other
surgical procedures for this condition is required to find out the
best treatment option.
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FM1 – CSF/SPINA BIFIDA
FM1-1

Idiopathic normal pressure hydrocephalus: treatable
dementia, missed diagnosis
G. Razaya, M. A. Wimmera and I. K. Robertsonb
a

Department of Medicine, Launceston General Hospital, University of
Tasmania, Launceston, Australia; bBiostatistician, Clifford Craig
Foundation, University of Tasmania, Launceston, Australia
Objectives: Idiopathic Normal Pressure Hydrocephalus (INPH) is
one of the few treatable forms of dementia. Its diagnosis is difficult
in the elderly, and the condition is said to be rare. We investigated
the incidence of INPH amongst patients with cognitive impairment,
and evaluated the impact of ventriculo-peritoneal (V/P) shunting
on cognition, balance and gait.
Design: Observational cross-sectional and cohort study.
Subjects: 408 consecutive patients were recruited from the
Launceston Memory Clinic, Tasmania.
Methods: Diagnosis of INPH required the presence of memory
impairment or dementia; and/or balance/gait disorder; and the
presence of prominent ventricles. Patients were offered treatment
with programmable V/P shunt. Cognition (Mini-Mental State
Examination) and mobility (Tinetti balance/gait tests), were measured 0-12 months after shunting, and compared with non-shunted
patients (surgically unfit, comorbidities, patient refusal).
Results: 62 (15.2%) had INPH (11.9/100,000/year). Balance/gait disorder, fear of falling, urinary problems, ventriculomegaly (Evans
Index >0.292, maximum width of posterior horns >15.4mm), in
combination strongly predict the diagnosis of INPH; whilst bradykinesia, hallucinations and/or delusions reduce the likelihood of the
diagnosis (composite score had sensitivity 95.2%, specificity 91.7%).
Amongst shunted patients (N ¼ 29), compared to non-shunted
patients (N ¼ 33), MMSE score increased by 2.43 (36% of possible
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MMSE improvement, p ¼ .02) at 6 months and 3.95 (59%, p ¼ .04)
at 12 months. Tinetti Balance and Gait score increased by
12.8 (85%, p < .001), at 6 months and 9.01 (60%, p ¼ .007) at 12
months.
Conclusions: INPH is common amongst our patients, and they can
be selected by simple screening tools. Shunting improves cognition
and balance/gait in the first year.

FM1-2

Idiopathic intracranial hypertension in class III obese
patients: an aetiological characterisation based on a
nationwide database
A. Ardissinoa, M. Moussab, T. Tanga, M. Muttonic,
Z. Ziprinb and P. Purkayasthab
a

Imperial College School of Medicine, London, UK; bDepartment of
Surgery and Cancer, Imperial College Healthcare NHS Trust, London,
UK; cSt. Helens and Knowsley Teaching Hospitals, Liverpool, UK
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Subjects: Fifty-five patients (40F: 15M, mean age 38 ± 14) investigated with continuous ICP monitoring.
Methods: All patients who received an ophthalmology assessment
simultaneously with their continuous ICP monitoring between
October 2016 and November 2017 were selected. The SVP assessment was performed through fundoscopy and OCT scanner videos
by two experienced neuro-ophthalmologists both blinded to the
ICP results. The ICP monitoring data were collected and analysed
following a standardised local protocol.
Results: Four patients had absent SVP in both eyes, 7 patients had
unilateral SVP and the remaining 44 had SVP in both eyes. The
mean 24 hours ICP were significantly higher in the group with
absent SVP (17.22 mmHg) compared to the groups with presence
of unilateral (9.68 mmHg) or bilateral SVP (4.84 mmHg). Bilateral
absence of SVP has a specificity of 100% for a mean ICP above
10 mmHg (95% CI: 91.6-100%).
Conclusions: Our preliminary data suggest that absence of SVP is
a good indirect sign of raised median ICP. Larger prospective studies will be needed to confirm these results.

FM1-4
Objectives: Idiopathic intracranial hypertension (IIH) is a syndrome
characterised by persistently high intracranial pressure (ICP) in the
absence of identifiable ventricular or parenchymal disease. It mainly
affects obese patients, with symptoms ranging from persistent
headache to complete visual loss. IIH often requires lifelong medical treatment or neurosurgical intervention. Despite its morbidity,
the aetiology of IIH is poorly understood, and most current knowledge is based on sporadic case reports and small case series.
Design: The aim of this retrospective cohort study was to investigate the aetiology of IIH in the obese population using a large,
nationwide database.
Subjects: Patients on the CPRD with a coded clinical diagnosis of
obesity were screened for recorded diagnoses of IIH. 608 patients
were found.
Methods: Univariate and multivariate analysis were used to investigate the associations between IIH and age, BMI, lifestyle factors
and comorbidities.
Results: Dyslipidaemia, hypertension, type 2 diabetes, previous cardiovascular disease, chronic renal disease, and anaemia were independent predictors for IIH. On multivariate analysis, a history of
cardiovascular disease (OR ¼ 1.681, p ¼ .004) and anaemia
(OR ¼ 1.311, p ¼ .033) were the most significant factors. A low BMI
was protective (OR ¼ 0.644, p ¼ .001).
Conclusions: IIH is a multifactorial disease affecting patients with
complex backgrounds of metabolic comorbidity. The pathophysiological link between the two may stem from chronic changes in
venous pressure affecting CSF resorption.

FM1-3

Spontaneous retinal venous pulsation: towards noninvasive assessment of intracranial pressure
L. D'Antona, J. McHugh, C. Craven, S. Sennik,
L. Thorne, L. D. Watkins, F. Bremner and A. K. Toma
The National Hospital for Neurology and Neurosurgery, London, UK
Objectives: The absence of spontaneous venous pulsation (SVP) is
believed to be an indirect sign of raised intracranial pressure (ICP)
and therefore it could represent a useful tool for non-invasive
assessment of ICP in patients with disturbances of CSF dynamics.
The aim of this pilot study is to investigate the correlation between
absence of SVP and raised ICP.
Design: Single centre observational study.

Outcome implications of using infusion tests for
shunt testing in vivo
A. Lalou, M. Czosnyka, Z. Czosnyka, J. Pickard,
J. Donnelly, E. Nabbanja, M. Garnett and P. Hutchinson
Cambridge University and Cambridge University Hospital,
Cambridge, UK
Objectives: To investigate the benefit of shunt testing in vivo via
cerebrospinal fluid infusion studies on patients’ outcomes.
Design: Comparison of the infusion test results on shunt function
with patient outcomes, by follow up for 12 months.
Subjects: All patients with a shunt in situ who underwent infusion
tests in Cambridge University Hospital between January 2013 and
December 2015.
Methods: We identified the results of infusion tests from shunted
individuals with hydrocephalus or Idiopathic Intracranial hypertension. Using their follow up hospital records, we marked patients as
improving and non-improving, based on new presentations and
persistence of symptoms.
Results: 366 infusion tests had been performed on 281 shunted
hydrocephalic patients and 85 on IIH patients. For hydrocephalus
patients, more than half of the tests (56%, 157 out of 281)
showed no shunt malfunction versus 124 with possible malfunction
(ages 4 months to 90 years old, 127males and154 females). For IIH
patients aged 10 to 77 years old, 47 had possible problems and 38
no indication for shunt malfunction. Overall, over 280 unnecessary
revisions were avoided over 3 years’ time. 240 (>85%) of those
remained well long-term and did not require surgery.
Conclusions: Our results provide evidence of the importance of
testing shunts in vivo to confirm malfunction. Avoiding unnecessary surgeries bears a strong health benefit for patients that can be
translated to a significant financial benefit for the National Health
Service and other healthcare systems worldwide.

FM1-5

Ventriculo-pleural shunts in children
M. Brigui, D. Thompson, G. James and K. Aquilina
Great Ormond Street Hospital, London, UK
Objectives: Ventriculoperitoneal shunts are the most common
shunts used in paediatric neurosurgical practice. When the
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peritoneum is unsuitable for cerebrospinal fluid (CSF) drainage, the
atrium or the pleural cavity are used instead. We have previously
reported on the relatively high morbidity and short longevity of
ventriculoatrial shunts. In this study, the indications, complications
and survival of pleural shunts are reviewed.
Methods: Retrospective analysis of all children who have undergone shunt surgery in our institution over the last 25 years.
Results: From 1993 to 2017, 32 children between 1 and 15 years
old (mean 9.4) have undergone 36 ventriculopleural shunt insertions, representing 0.65% of the 5508 shunt procedures performed
over this period. There were no infants in this series. These children
had from 1 to 33 previous shunt surgeries (mean 7.6). Post-operatively, 18 shunts (50%) needed revision, after an average of 5.8
years. Ventriculopleural shunt survival was 69% at 6 months, 64%
at 1 year, 22% at 5 years and 14% at 10 years. There were 2 cases
of infection, one CSF leakage along the tract, one wound breakdown and the rest had shunt blockage. One child suffered a
respiratory arrest unrelated to shunt insertion. Mean duration of
follow-up was 12 years (range 0.3 to 25 years).
Conclusions: Ventriculopleural shunts can be safely used as an
alternative to ventriculoperitoneal shunts in children over 1 year
when the peritoneum is not available for CSF drainage. Their longevity and complication profile is better than that for VA shunts in
our series.

FM1-6

Routine insertion of ventricular access device after
paediatric endoscopic intraventricular surgery:
beneficial or unnecessary?
W. G. B. Singleton, M. Pitsika, M. R. Carter, G. A.
Fellows, I. K. Pople and R. J. Edwards
Bristol Royal Hospital for Children, Bristol, UK
Objectives: Acute hydrocephalus following ventricular endoscopy
can be life threatening, requiring emergency external CSF drainage.
In some cases, subtle symptom change with stable radiological
findings makes the diagnosis challenging. The aim of this study
was to assess the utility of routine placement of a Ventricular
Access Device (VAD) following ventricular neuroendoscopy.
Design: Prospective single institution, 4 consultant case series.
Subjects: All children (age 0-16) who underwent intraventricular
neuroendoscopy with routine insertion of a VAD 2014-2017
Methods: A departmental surgical database analysis. The frequency, reason for VAD access and the outcome of all children was
assessed.
Results: 99 procedures were performed on 96 children with a
mean age of 7.3 years. 87 patient underwent ETV. There were no
VAD infections related to implantation. Median follow up was 20
months (range 1-41). VAD was accessed in 28 patients, all of whom
had undergone ETV, and more than once in 10. The main indications for VAD access was diagnostic (CSF infusion studies, ICP monitoring, CSF sampling) (n ¼ 31). Emergency CSF drainage was
required to treat acute stoma blockage in 3 ETV cases prior to redo
ETV or shunting.
Conclusions: VAD was used for either therapeutic or diagnostic
purposes in 30% of cases. Routine VAD placement in children
reduces the need for secondary surgical diagnostic intervention. It
is a safe adjunct and facilitates life-saving emergency access to the
ventricle.

FM1-7
ABSTRACT NO: 2291

Facial memory is impaired in NPH
S. Sennik, A. Toma, C. Craven, L. D'Antona and
L. Watkins
The National Hospital for Neurology and Neurosurgery, London, UK
Objectives: To evaluate sensitivity of cognitive subtest score in
iNPH patients.
Design: Retrospective analysis of NPH cohort of 52 patients who
underwent Wechsler Adult Memory Scale–Third Edition (WAIS-III).
Scores assessed against published normal values for Alzheimer's
disease and intact patients.
Subjects: 52 patients with iNPH who undertook the WAIS-III
Methods: Tabulated WAIS-III neuropsychology clinic assessment of
iNPH patients.
Results: Median test score in the WAIS-III facial memory subtest
was 5.0 (n ¼ 52, test result range 0-90). Facial memory deficit was
the most consistent finding in the test battery, and was lower than
median scores for intact patients (32.3, n ¼ 98) and Alzheimer's disease (26.9, n ¼ 46). Word recall and pneumonic fluency were also
found to be impaired, concurring with data already published on
neurocognitive profile in iNPH.
Conclusions: Facial recognition scores in cognitive tests may be a
sensitive tool to differentiate NPH patient. Facial recognition could
be useful addition to cognitive test batteries used to predict shunt
responsiveness.

FM1-8

Timing of shunt insertion in children with spina
bifida
R.S.M. Ogborne and S. Stapleton
Atkinson Morley Wing, St. George's Hospital, London, UK
Objectives: This study investigated the timing of shunt placement
in children with spina bifida. It aimed to establish an age by which
if a child has not yet needed a shunt, it can be strongly assured
they will not need one at all.
Design: This was a retrospective study on children born with spina
bifida currently followed by one unit. Only children with open myelomeningocele were included.
Subjects: 64 patients were identified in total. There was a slight
male predominance (1.2:1). Ages ranged from 13 days to 19.5
years.
Methods: The medical records of all subjects were examined electronically. The presence or absence of a shunt was noted, and the
date of insertion of the shunt was identified where this information
was available. A Kaplan-Meier survival curve was generated using
SPSS statistics.
Results: The overall rate of shunt insertion was 66%. The dates of
shunt insertion could not be determined for several of the older
patients, therefore analysis was completed only on children born in
the last 5 years. This included 27 children, 70% of whom required
shunts (at time of data collection) and all of whom underwent the
procedure by 184 days old. The median age of shunt insertion was
30 days (95% CI [19.9, 40.1]). 90% of children with a shunt had it
inserted by 40 days old.
Conclusions: Based on the data collected, we can inform parents
that the chance that their child will need a shunt is approximately
2 in 3. However, after 6 weeks if they have not yet needed one,
there is only a 10% chance they will require one in the future.
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Outcome analysis of ventriculo-peritoneal shunt
procedures in hydrocephalus with and without
myelomeningocele in Sub-Saharan Africa
A. M. Koko, N. J. Ismail, B. B. Shehu and A. Lasseini
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achieved in 6 procedures. A monoportal approach was used in all
cases. Factors limiting resection included tumour location, equipment and consistency of the lesion.
Conclusions: The endoscopic ultrasonic aspirator is an important
addition to our armamentarium and, with further development, it
holds considerable promise in facilitating minimally invasive resection of intracranial lesions.

Usmanu Danfodiyo University Teaching Hospital Sokoto, Sokoto,
Nigeria

PARALLEL SESSION 1 – FRIDAY 13TH APRIL
Objectives: This study was designed to evaluate the outcome of
ventriculo-peritoneal shunts for hydrocephalus with-and-without
myelomeningocele in our centre.
Design: Retrospective comparative study.
Subjects: Patients two years and below who had ventriculoperitoneal shunts
for
hydrocephalus with-and
without
myelomeningocele.
Methods: Data recorded on cases presented with hydrocephalus
(with and without myelomeningocele) between January 2015 and
December 2016 was reviewed. Patients' information such as demography, presentations and outcome of treatment (shunt infection,
shunt obstruction, mortality and duration of hospital stay) were
analysed using SPSS software.
Results: Hydrocephalus with myelomeningocele was identified in
27 (38%) of the total seventy-one patients; Male patients constituted the majority in both cases (62.8% for isolated hydrocephalus
and 60.7% hydrocephalus with myelomeningocele).The mean age
of presentation for hydrocephalus alone was 4.8 months ±4 S.D
and hydrocephalus with myelomeningocele was 7.2 months ±5 S.D
(p¼ 0.049). Female patients were found to have more shunt complications than the male counterpart (p value ¼ 0.013). The rate of
shunt infection and mortality were higher in hydrocephalus with
myelomeningocele, while shunt obstruction was more common in
cases of isolated hydrocephalus (p ¼ >0.05). Patients with hydrocephalus alone were observed to have shorter duration of hospital
stay (p ¼ .05).
Conclusions: The rate of shunt complications and mortality was
similar between the two groups.

FM1-10

Use of the endoscopic ultrasonic aspirator in the
management of intracranial tumours
C. M. Burford, N. T. Kalyal, J. Hanrahan, W. Al-Faiadh,
A. Oviedova, P. Ghimire and B. Zebian
King's College Hospital, London, UK
Objectives: The use of the endoscopic ultrasonic aspirator in the
management of intracranial tumours has recently been described
in a small number of patients (1 adult and 12 paediatric cases).
Here we share our experience using the aspirator for the management of intraventricular, paraventricular and suprasellar lesions in
19 patients (adult and paediatric).
Design: Case series and literature review.
Subjects: 19 patients underwent 22 operations using the endoscopic ultrasonic aspirator. The patients include 10 males and 9
females; aged 6 months to 86 years. The lesions consisted of a
choroid plexus papilloma grade 2, an infiltrative glioma grade 2, an
intraventricular meningioma grade 1-2, a diffuse glioma grade 2-3,
3 craniopharyngiomas, an anaplastic ependymoma grade 3, 2 glioblastomas, an immature teratoma, 2 gangliogliomas grade 1, a
choroid plexus cyst, a central neurocytoma grade 2, a pineocytoma
grade 1, a metastasis (lung primary), a subependymoma grade 1
and a pilocytic astrocytoma with pilomyxoid features.
Results: 18 procedures were carried out in patients with hydrocephalus. Purely endoscopic complete or near-total resection was

FP1-1 – SPINE
FP1-1

A comparison of neurosurgical and orthopaedic
services in managing isolated spinal trauma: 6 year
experience at a major trauma centre
M. Myersa, S. Halla, A. Sadeka, C. Dareb, E. Shenoudaa
and A. Nader-Sepahia
a

Wessex Neurological Centre, Southampton, UK; bDepartment of
Orthopaedics, Southampton, UK
Objectives: The emergency spine service at the Wessex Major
Trauma Centre rotates weekly between orthopaedics and neurosurgery. The aim of this study is to determine if any differences exist
in the management and outcomes of isolated spinal trauma
between the two specialties.
Design: Retrospective case note review (2011-2016 inclusive)
Subjects: 465 patients (266 neurosurgical and 199 orthopaedic)
Methods: The Trauma Audit and Research Network was used to
identify all isolated spinal traumas admitted to the trauma centre.
Case notes were reviewed to identify the treating team (neurosurgical or orthopaedic) and surgical management.
Results: There were no significant differences for age, Injury
Severity Score, Survival Percentage or location of the fractures
between the neurosurgical and orthopaedic teams. The distribution
of AOSpine subaxial and thoracolumbar fracture classifications was
not significantly different between the neurosurgical (A n ¼ 139, B
n ¼ 62, C n ¼ 4) and orthopaedic teams (A n ¼ 98, B n ¼ 51, C n ¼ 6)
(p ¼ .44). The orthopaedic team performed fixation ± decompression on 71 patients (35.7%) whereas neurosurgery operated on 66
(24.7%) (p ¼ .01). Length of stay (12.7 vs 11.9days, p ¼ .97) and
Glasgow Outcome Score at discharge (p ¼ .84) were not significantly different.
Conclusions: The Wessex orthopaedic and neurosurgical spinal oncall services are managed independently except for MDT discussion
of complex cases. The orthopaedic team operates on more of their
patients however despite this the clinical outcomes are equal for
both specialties.

FP1-2

A comparison of minimally invasive and open
surgical techniques in management of thoracolumbar traumatic fractures
C. H. Ota, S. A. Webb, K. B. Thutoetsile and
C. R. J. Laing
Addenbrookes Hospital, Cambridge, UK
Objectives: To compare management techniques for traumatic vertebral fractures at our institution between October 2014 and 2016.
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Design: A retrospective case review of patients operated on for
traumatic vertebral fractures.
Subjects: 61 patients with surgically treated traumatic vertebral
column fractures were identified using an electronic referral management system.
Methods: Patients admitted for operative management had their
electronic patient record reviewed, and patient demographics,
length of stay, type of surgery, returns to theatre, complications,
length of stay and discharge were studied.
Results: Of the 61 patients, 34 had open (OS) and 27 minimally
invasive surgery (MIS). There were significantly more pre-operative
spinal cord injuries amongst the open surgery group (OS ¼ 11/34,
MIS ¼ 2/27, p ¼ .027 Chi-Square). The median time from admission
to surgery was shorter for OS (OS ¼ 1 day, MIS ¼ 2 days) although
patients undergoing MIS had a shorter median postoperative stay
(OS ¼ 13 days, MIS ¼ 7 days). There were two incidences of postoperative complications in OS patients: one CSF leak, and one hospital acquired pneumonia with neurogenic shock. Eight MIS
patients and no OS patients went on to have a second procedure
to remove their implants. One patient required early revision surgery in each group.
Conclusions: From this audit there appears to be no clear advantage of one technique over the other and we would argue that
OS and MIS are complementary techniques with specific
indications.

these patients is Neurosurgical led. This study suggests a shift in
care to the Elderly Medical team.
Design: Retrospective audit of patients identified from a departmental cervical spine trauma database.
Subjects: Adults >60 years old with a traumatic odontoid fracture
between Sept’12–Apr’17, who were placed on a treatment
pathway.
Methods: 137 patients were identified. A range of data on each
subject was collected such as: basic demographics, mortality/complication rates, and relevant co-morbidities (dementia and osteoporosis). Outcomes such as fusion rates, complication rates and
compliance with treatment was also analysed.
Results: Our study confirms previous findings (1) with low fusion
rates (17%) and high mortality rates (15%). There were no differences between patients managed by Neurosurgery and those managed by Elderly Medicine. Only 2 patients needed surgical
treatment. All mortality was due to pre-existing comorbidity.
Conclusions: This study suggests that elderly patients with odontoid fractures could be better managed by Elderly Medicine. The
next stage of our study is to re-audit after devolution of care.

Reference
1. Radovanovic I, Urquhart JC, Rasoulinejad P, Gurr KR,
Siddiqi F, Bailey CS. Patterns of C-2 fracture in the elderly:
comparison of etiology, treatment, and mortality among specific fracture types. JNS: Spine 2017;27(5):494–500.

FP1-3

Cell transplant strategies for spinal cord
regeneration: a systematic review of clinical studies
A. Willison, B. M. Davies and M. R. Kotter
Addenbrooke’s Hospital, Cambridge, UK
Objectives: To synthesise all cell-based trials for human spinal cord
repair to consider the transplant type or strategy with greatest
promise.
Design: Scoping review.
Subjects: All adult human subjects with acute or chronic, complete
or incomplete, spinal cord injury who have undergone cell transplantation therapy were included.
Methods: A search strategy of MEDLINE returned 925 results.
Results underwent title and abstract screen, before full text screening. Data was then extracted from included studies using a piloted
extraction template.
Results: 42 studies from 2005 to 2017 were included, considering
925 patients. Most transplanted bone-marrow-derived mesenchymal stem cells (BMMCs) (25 studies, 669 patients) or olfactory
ensheathing cells (OEC) (8 studies, 64 patients). Outcomes were
assessed using the ASIA scale and greatest improvements were
seen in patients who received OEC transplant.
Conclusions: Cell transplant is showing promise for spinal cord
repair. In this review, transplantation of OECs with Schwann cells
showed the greatest functional gains.

FP1-4

Odontoid fractures in the elderly – time for
devolution?
S. A. Strickland and G. Spink
Hull Royal Infirmary, Hull, UK
Objectives: Odontoid peg fractures are a common spinal injury in
the elderly, usually from low energy trauma. Currently the care of

FP1-5

Evaluation of practice of intraoperative spinal level
check using images among spinal surgeons
M. A. Eltayeba, S. Sfikasb and A. Irwina
a

Spinal Surgery Unit, Royal Victoria Infirmary, Newcastle Upon Tyne,
UK; bNeurosurgery Department, Royal Victoria Infirmary, Newcastle
Upon Tyne, UK
Objectives: To determine variations in practice of intraoperative
spinal level check imaging in vertebroplasty procedures with the
aim to develop a standardised safe level check technique for vertebroplasty procedures.
Design: Retrospective design.
Subjects: 61 patients underwent both urgent and elective veterbroplasty procedures throughout 2016 in one centre.
Methods: Retrospective data collection of 61 vertebroplasty procedures. Number and quantity of radiation of intraoperative level
check X-ray imaging was evaluated using picture archiving and
communication system. Evaluation of radiation exposure and factors lead to that evaluated.
Results: There is a large variability in the radiation exposure and
number of spinal levels included higher exposure not always associated with number of levels included but other factors such as
difficulty of the case and cement in unwanted location results in
higher exposure.100% had the correct level identified and documented. Levels variation from 114.34 mGy to 1474.6 mGy recorded
(medium:794.47). Average of 189.32 mGY/level identified.
Conclusions: Wrong level surgery is a never event. Our practice
still within the safe levels. Furthermore intraoperative images saved
and quantity of radiation exposure identified. No standard practice
among surgeons identified. Radiation exposure protection is recommended as per guidelines. More studies would provide further
details about amount of radiation for the patient and the staff in
vertebroplasty procedures.
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Spinal nerve root decompression is as effective as
total hip replacement (THR) for treating pain
S. Y. Phang, J. Hobart and T. Germon

patient’s normal or degenerative anatomy. This new measurement
tool will need validation against specific clinical criteria in the
future.

South West Neurosurgery Centre, University Hospitals, Plymouth, UK

FP1-8

Objectives: The main objective of most spinal surgery is to treat
pain. Therefore, it might be important for commissioning bodies &
insurance companies to know how effective it is in achieving this
goal. The most effective non-surgical treatment of neural compression has an effect size no greater than placebo (0.3), whereas the
effect size (ES) for a total hip replacement (THR), is 2.3-2.6. We set
out to benchmark the effectiveness of nerve root decompression in
treating pain.
Design: Prospective study.
Subjects: Patients who had spinal surgery to decompress nerve
roots performed by one surgeon between Jan ’07 & Mar ‘17.
Methods: People were asked to fill in VAS scores at their pre- and
postoperative clinic visits.
Results: 1254 consecutive people underwent surgery to decompress spinal nerve roots. post-operative clinic data was available for
919 of which 867 had paired pre- & post-operative pain scores
available. Mean pre-op VAS ¼ 7.43 (SD ¼ 1.89); mean post-op
VAS ¼ 3.00 (SD ¼ 2.77); mean change ¼ 4.42 VAS pts. The ES
[¼mean change/SD pre-op] for spinal nerve root decompression
was 2.34.
Conclusions: The treatment effect on pain of spinal nerve root
decompression surgery in this sample was comparable in magnitude to THR. The ES was 3 times the ES threshold for a clinically
large change. It is important that the clinical effectiveness of nerve
root decompression is recognised by commissioning authorities.

Ethnic minorities and less educated more likely to
have a delayed diagnosis of degenerative cervical
myelopathy (DCM)
D. H. Popea, P. J. Hutchinsonb, B. M. Daviesb and
M. R. Kotterb

FP1-7

The Glasgow lumbar spinal stenosis scale: an
individualised measurement formula for the
radiological diagnosis of lumbar spinal stenosis
A. Kumar and C. Barrett
Queen Elizabeth University Hospital, Glasgow, UK
Objectives: There is no universally accepted quantitive criteria for
the radiological diagnosis of lumbar spinal stenosis. Some accepted
qualitative criteria for diagnosis include disc protrusion and absent
fluid around the cauda equina. Some quantitive measurement criteria exist although these are are arbitrary and do not consider natural variation in anatomy. Here we propose a universal and
individualised measurement criteria for the quantitive radiological
diagnosis of lumbar spinal stenosis.
Design: A retrospective case series analysis.
Subjects: Patients who had undergone surgery for symptomatic
lumbar spinal stenosis over a 3 year period.
Methods: Analysis of lumbar spine MRIs using the Scottish
National PACS System.
Results: A novel formula for the quantitive radiological diagnosis
of lumbar spinal canal stenosis using the surface area of the lumbar spinal canal in mm2. This takes the form of (A-S)/A x 100 ¼ R. S
is the canal surface area of the most stenosed level in mm2, A is
the average canal surface area of the two levels adjacent to the
level of interest and R is the relative degree of lumbar spinal canal
stenosis expressed as a percentage. Measurements are calculated
using axial T2 images.
Conclusions: This novel quantitive measurement formula for the
radiological diagnosis of lumbar canal spinal stenosis is quick and
simple to calculate. Most importantly it adjusts for the individual
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a

University of Cambridge School of Clinical Medicine, Cambridge,
UK; bDepartment of Clinical Neurosciences, University of Cambridge,
Cambridge, UK
Objectives: Patients face significant delays in diagnosis of DCM.
This study examines socio-economic factors associated with greater
delays of diagnosis.
Design: Retrospective cohort.
Subjects: 778 patients with self-reported DCM.
Methods: Patient data was gathered via multiple choice online survey. A cumulative odds ordinal logistic regression was run to determine the effects of age, sex, country of residence, ethnicity,
household income and educational status on the delay in diagnosis
of DCM. The assumptions of proportional odds and no multicollinearity were met. The final model statistically significantly predicted the dependent variable over and above the intercept-only
model.
Results: Ethnicity and educational status had statistically significant
effects on delay in diagnosis. The adjusted odds ratio (AOR) of
Black patients facing longer delays than White patients was 3.616,
95% CI: 1.066 to 12.261, v2(1) ¼ 4.256, p ¼ .039. Asian patients
faced shorter delays, with AOR of 0.223 versus White patients (95%
CI: 0.057 to 0.872, v2(1) ¼ 4.649, p ¼ .031). An increase in educational status was associated with a decrease in the odds of delayed
diagnosis, with an AOR of 0.878, 95% CI: 0.777 to 0.992),
v2(1) ¼ 4.355, p ¼ .037. Age, sex, country of residence and household income had no statistically significant effects on delay in
diagnosis.
Conclusions: Black patients are more likely to face a delayed diagnosis of DCM, while Asian patients face shorter delays. Less educated patients also face longer delays in diagnosis.

FP1-9

Cortical bone trajectories to achieve posterolateral
fixation in the lumbar spine: a case series
M. Nowell, W. Selbi and T. Germon
South West Neurosurgery Centre, University Hospitals, Plymouth, UK
Objectives: The cortical bone trajectory (CBT) is an alternative
technique to achieve posterolateral fixation (PLF) which reduces
the need for lateral muscle retraction associated with standard
pedicle screws. We have examined the early results of this
technique.
Design: Multi centre, single surgeon, consecutive case series.
Subjects: All patients who underwent CBT fixatio over 18 month
period.
Methods: Retrospective analysis of patients notes. Patients’ demographics, indication and level of surgery, pre- and post-op VAS,
duration of stay, complications and outcomes were recorded.
Results: The technical aspects of CBT are described, including pitfalls and the associated learning curve. 23 patients, all with
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degenerative spondylolisthesis (grade 1) except for one (L3
schwannoma) were identified (M ¼ 8, F ¼ 15, mean age ¼ 65). 15
operations were: primary decompression & fusion, 8 were revision
decompression & primary fusion. 4 were at L3/4; 13 at L4/5; 3 at
L5/S1 & 3 at L3-L5. Mean hospital stay was 3.5 days. Mean pre-op
VAS was 7.4 vs 2.04 post-op (p < 0.05). There were 4/23 complications that comprised of readmission for pain control (2), wound
dehiscence (1) that healed with secondary intention and one cardiac ischaemic event. Follow-up was 3-8 months (Mean ¼ 4
months) with 21 patients being discharged with satisfactory evidence of fusion. 2 remain under surveillance because of significant
pain.
Conclusions: CBT is a safe and effective method for achieving PLF

FP1-10

To drain or not to drain? A comparison of the
peri-operative outcomes in instrumented lumbar
spinal fusions
T. Joshia, H. Sharmab and N. Sudhakarb

timing of surgery in this disease. Secondary aim is to audit the
activity of out of hours surgery in our Unit.
Design: A retrospective case series analysis. “Out of hours” surgery
was defined as out with the times 0900-1700 Monday to Friday.
Subjects: All patients undergoing surgery out of hours for Cauda
Equina Syndrome in a single Neurosurgical Unit in 2017.
Methods: Electronic interrogation of the OPERA Theatre
Management System with subsequent case note analysis.
Results: 41 patients underwent out of hours surgery over one
year. Age range was 16-66 yrs with mean age 43.8 years. 39% of
patients underwent laminectomy plus microdiscectomy (n ¼ 16).
61% underwent microdiscectomy alone (n ¼ 25). Operative time
ranged from 30 mins to 3 hrs 19 mins with mean operative time of
1 hr 37 mins. 68% of operations (n ¼ 28) started between 18000600 hours. Operations were performed by neurosurgical trainees
alone in 68% of cases (n ¼ 28). Consultants were involved in 32%
of cases (n ¼ 13). One patient had an operative complication of CSF
leak giving a risk of 2.4%.
Conclusions: In our Unit, the majority of out of hours surgery for
Cauda Equina Syndrome is being performed by neurosurgical trainees alone between the hours of 1800 and 0600. The risk of intraoperative CSF leak in this specific patient group is comparative to
that in patients undergoing elective surgery.

a

Plymouth University Peninsula Schools of Medicine and Dentistry,
Plymouth, UK; bSouth West Neurosurgery Centre, University
Hospitals, Plymouth, UK
Objectives: To assess the peri-operative outcomes with regard to
surgical site infection (SSI) & need for blood transfusion in patients
with and without a closed suction wound drain in patients undergoing instrumented lumbar spinal fusions.
Design: Retrospective analysis.
Subjects: 149 patients under care of 2 spinal surgeons between
2013 and 2015; consultant A (no drain used; 74 patients) and consultant B (drain used; 75 patients). Patients undergone revision spinal fusions were excluded.
Methods: Patient demography, haemoglobin drop, blood transfusion, infection, revisit to theatre for wound haematoma or infection
and peri-operative outcomes were extracted from patient notes.
Results: There was no statistically significant differences in the incidence of SSI in patients without drain compared to with drain
(4.05% vs 5.33%, p ¼ .712). There was a statistically significant
greater mean pre- to post-operative change of Hb levels, 4.48g/L
(95% CI 8.73 to 0.23) between the patients without drain compared to with drain (38.95g/L vs 34.47g/L, p ¼ .039). There was
a statistically significant increase in peri-operative blood transfusion
in patients without drain compared to with drain (28.38% vs
10.67%, p ¼ .006).
Conclusions: This study showed minimal statistically significant difference in the incidence of post-haemorrhagic anaemia in patients
with and without a drain. The incidence of SSI with and without a
drain was similar. Use of a wound drain in instrumented lumbar
surgery is not necessary and could be left at the surgeon’s
discretion.

FP1-11

Out of hours surgery in cauda equina syndrome: an
institutional one year review
A. Kumar and C. Barrett
Queen Elizabeth University Hospital, Glasgow, UK
Objectives: There is no literature detailing the morbidity of out of
hours surgery in Cauda Equina Syndrome. The primary aim is to
define this morbidity to improve decision making with regards to

FP1-12

Spinal lesions in neurofibromatosis type 1: analysis
of 149 cases
G. Suresha, M. Waqarb, C. Sohb, J. Ealingb, S. Husonb,
T. Karabatsoub and J. Georgeb
a

University of Manchester, Manchester, UK; bSalford Royal FT,
Manchester, UK
Objectives: Spinal abnormalities are common in neurofibromatosis
type 1 (NF1). The aim of this single-centre study was to describe
spinal findings in a large cohort of NF1 patients with and without
SNF1.
Methods: Review of referrals to a national NF1 referral centre (May
2016 to April 2017). Inclusion criteria: adults (17 years) with NF1
and at least one spinal abnormality detected on an MRI spine.
SNF1 was defined as the presence of bilateral spinal neurofibromas
involving the cervical, thoracic and lumbosacral spine, with limited
cutaneous findings.
Results: 149 patients were included of which 26 patients (17.4%)
had SNF1. The median age was 37 years (range 17-78 years) with
no gender discrepancy (M:F, 77:72). Back pain (52%) was the most
commonly reported symptom and significantly associated with
abnormal spinal curvature (p ¼ .048). Scoliosis (66%) of the thoracic
spine (71%) was the most common abnormal curvature present.
Dural ectasia (28%) was most commonly present in the lumbosacral spine (51%). Most NF1 patients (64%) had spinal neurofibromas.
Neurofibromas commonly extended beyond the margins of the
intervertebral foramen in the cervical (44%), thoracic (44%) and
lumbar spine (47%). The SNF1 subset was significantly associated
with intradural tumours (p < .001), cord compression (p < .001) and
spondylolisthesis (p ¼ .037).
Conclusions: Patients with SNF1 have a high incidence of mechanical spinal column dysfunction and neurofibroma related complications. This cohort therefore requires close surveillance.
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Evaluation of metastatic spinal tumours outcome: 2
years follow up in one centre study
M. Eltayeba and J. Wildmanb
a

Dept of Neurosurgery, Royal Victoria Infirmary, Newcastle upon
Tyne, UK; bDept of Spinal Surgery, Royal Victoria Infirmary,
Newcastle upon Tyne, UK
Objectives: To determine the outcome of spinal tumours patients
underwent surgery after 2 years.
Design: A retrospective design through collection of data from
computer based communication system and patients notes.
Subjects: 87 patients underwent spinal surgery for spinal tumours
either primary or metastatic.
Methods: Retrospective collection of data of 87 patients underwent surgeries for spinal tumours. follow up noted and compared
with Tokuhashi score, Tomita score and NICE guidelines prognosis
system .
Results: All the patients had indication for the surgery as per NICE
guidelines. The outcome varied as only 60% had outcomes as
predicted.
Conclusions: Spinal surgeries for tumours is a still an area of multi
studies and different scoring systems. No one scoring system is
agreed on. The difficulty of scoring patients is a reflection of initial
assessment. Further wider studies are recommended in order to
find the best outcome and widely agreed scoring system.

FP1-14

Genome-wide forward genetic screening identifies
novel genetic drivers and oncogenic networks in
spinal gliomas
I. Noorani and T. Santarius
Addenbrookes Hospital, Cambridge, UK
Objectives: Spinal astrocytomas are the commonest spinal tumour
in children. Targeted treatments are needed. Human tumours harbour many epigenetic and genetic changes, creating difficulties in
discerning drivers.
Design: We employ a novel forward genetic screening approach to
identify spinal glioma genetic drivers.
Subjects: 52 EGFRvIII-transposon mice were produced and their
tumours were collected for genome-wide sequencing of their transposon insertion sites and RNA-sequencing.
Methods: We generated transgenic mice that carry piggyBac transposons and an EGFRvIII mutation. The transposon has a promoter
to drive gene expression and splice acceptors to disrupt gene
expression.
Results: All 52 mice developed tumours. Histology revealed spinal
cord astrocytomas between grade II and IV. Genome-wide sequencing for common insertion sites (CIS) of the transposon revealed
302 significant CIS in multiple tumours (p < .0001). Known brain glioma genetic drivers CDKN2A, NF1 and PTEN were the most frequent CIS. Network analysis revealed significant interactions
between CIS genes (p < .001), and novel genes cooperating with
EGFR included Wnt signalling genes Csnk1g3, APC2 and SMARCA2.
Transcriptomic profiling showed differential expression of neural
development genes, yielding mechanistic insights.
Conclusions: EGFRvIII initiates spinal gliomas. Importantly, we
show brain and spinal gliomas share the same core genetic drivers.
We have comprehensively identified known and novel genes
important in this process, suggesting therapeutic strategies.
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18-month prospective outcomes of lumbar fusion
using cortical bone trajectory
M. Storey, D. Brown and V. Arzoglou
Hull Royal Infirmary, Hull, UK
Objectives: To assess the efficacy and safety of lumbar fusion
using cortical bone trajectory (CBT)
Design: Prospective cohort study.
Subjects: 69 consecutive patients underwent fusion using CBT by
a single surgeon over 3.5 years.
Methods: Preoperative questionnaires; telephone follow-up; paper
and electronic records.
Results: Statistically significant improvements were observed in all
primary outcome measures at mean follow-up of 18 months. Mean
ODI decreased by 40% (p ¼ <.001), Mean Back Pain Score
decreased by 46% (p ¼ <.001) and Mean Leg Pain Score decreased
by 67.5% (p ¼ <.001) and Mean Walking Distance increased by
350% (p ¼ <.001), mean number of analgesia tablets per day
decreased by 61%for opoids (p ¼ <.001) and 50% for non-opoids
(p ¼ <.001). For 1-level surgery, mean operative duration was
173mins and mean estimated incision length was 8cm. For 2-level
surgery mean operative duration was 232min and mean estimate
incision length was 11.4cm. Mean estimated blood loss was 267
mls and mean postoperative stay was 2.0 days. There were 9
reported complications of which 7 required revision surgery. BMI
more than 30 showed a non-significant trend towards longer mean
incisions for 1 level surgery (9.4cm vs 7.4cm, p ¼ .62) and mean
post op stay (2.9 day vs 2.2day p ¼ .44), and there was no association with the rate of complication, revision surgery or blood loss.
Conclusions: Lumbar fusion using CBT is a safe and effective variant to PLIF or fusion with the traditional pedicle screw insertion.
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Sonic Hedgehog agonist reduces hippocampal
neurogenesis and changes neuronal morphology
following traumatic brain injury
E. Solomona, A. Ahmedb, A. Pringleb, M. Bullockc,
A. Hainsworthd and A. Shtayad
a
St George's University of London, London, UK; bUniversity of
Southampton, Southampton, UK; cMiami Project to Cure Paralysis,
Miami, Florida, USA; dMolecular and Clinical Sciences, St George’s
University of London, London, UK

Objectives: Traumatic brain injury (TBI) is the leading cause of
morbidity and mortality in children and young adults. Survivors
often suffer cognitive, learning and memory, motor and sensory
dysfunctions. TBI increases hippocampal neurogenesis but the
newly born neurons are abnormal. Sonic hedgehog (Shh) is a
secreted signalling protein with an important role in stem cell proliferation. We performed this study to test if Shh has a role in hippocampal neurogenesis post TBI.
Methods: TBI was induced by unilateral controlled cortical impact
injury in adult mice. One group of mice received Shh agonist (SAG)
and a second group received Shh antagonist (cyclopamine), while
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a third group served as an injured control. All animals received a
cell proliferation marker, and brains were sectioned and stained for
the proliferation marker EdU and immature neuronal marker doublecortin (DCX).
Results: In the injured hemisphere there was a significant increase
in hippocampal proliferating newly born neurons (EdUþ/DCXþ)
(p ¼ .002, 1-way Anova) and total neurons (DCXþ) (p ¼ .008, 1-way
Anova) compared to the contralateral hemisphere. There is a significant drop in EdUþ/DCX þ and total DCX counts in SAG treated
mice when compared to untreated mice (TBI alone) or those
receiving cyclopamine (p < .0001, 1-way Anova). The percentage of
apical dendrites of DCXþ/EdU þ cells is significantly greater in SAG
treated animals (67%) when compared to untreated (42%) and
cyclopamine treated animals (20%) (p < .001) suggesting a shift
towards normal morphology.
Conclusions: In experimental TBI, boosting Shh restores neuronal
morphology in new hippocampal neurons. This may play a role in
learning and memory.

FM2-2

S-100B in chronic subdural haematoma fluid
correlates with a good surgical outcome but not
with antecedent trauma: A prospective cohort study
P.A.W. Thomasa, S. Kuruvatha, L.A.G. Marshmana,
C. McMillanb and D. Ruddc
a

The Townsville Hospital, Townsville, Australia; bDepartment of
Psychology, James Cook University, Townsville, Australia;
c
Department of Physiology, James Cook University, Townsville,
Australia
Objectives: We aimed to evaluate S100B (a biomarker for head
injury) in Chronic subdural haematoma fluid (CSDHf) and serum of
patients treated surgically for this common neurosurgical condition,
with relation to the often mild antecedant trauma that triggers
CSDH formation.
Design: Prospective single-centre cohort study.
Subjects: Recruited from surgically treated CSDH patients at our
institution, 2014-7
Methods: CSDHf and serum S-100B measured in patients undergoing surgery for CSDH, alongside clinical and radiographic details
of cohort.
Results: Results obtained in n ¼ 63 (48 males, age 73 ± 13yrs).
N ¼ 47 had mild trauma 30 ± 23 days prior. N ¼ 40 (64%) presented
Markwalder Grade (MG) 0-1. CSDHf S-100B universally present
(0.9 ± 0.6ug/L) at levels comparable to moderate-severe neurotrauma; this was significantly higher than serum S-100B
(0.33 ± 0.05ug/L) (p < .001), and in those with discharge mRS?2
(p ¼ .045). CSDHf S-100B was not associated with a history
(p ¼ .792) or time since (p ¼ .483) trauma, nor with presentation
MG (p ¼ .279). Sub-groups for CSDH recurrence and mortality were
too small for analysis.
Conclusions: CSDHf S-100B was universally present in relatively
high concentrations, correlated with a good surgical outcome but
not with antecedent trauma. This, and a long delay from any mild
trauma, appears paradoxical: it questions whether CSDH should be
categorised as ‘neurotrauma’. Direct CSF leakage or synthesis from
injured dural border cells are possible sources. CSDHf S-100B
potentially represents a simple prognostic bio-marker.

FM2-3

Concussion in sport; racing and research
N. Deakina, P. Hutchinsona and P. Traffordb
a
Addenbrooke’s Hospital, Cambridge, UK; bWirral University Teaching
Hospital, Wirral, UK

Objectives: Professional sporting litigation in the United States has
brought to the fore the issue of concussion in sport, which is
increasingly common during contact sport. This presentation outlines the UK clinical guidelines for various sports and presents further avenues for concussion research.
Design: A literature review highlights that drivers have a greater
risk of concussion compared to other sports participants. However,
there remains scarce evidence on the incidence, severity and recovery of these injuries. A protocol for a large-scale two-year study
investigating Concussion in Sport is outlined.
Subjects: The proof of concept study includes 60 competitive racing drivers from professional inter/national series across a range of
vehicles.
Methods: As per the UK TOCA Concussion protocol, drivers complete baseline and post-concussion neurocognitive testing. The
protocol adds objective clinical and neuropsychological assessments, and detailed structural/functional MRI. We also investigate
an eye-tracking system to diagnose concussion acutely, in addition
to biomarker analysis.
Results: A cohort of 200 neurocognitive and 60 vestibulo-ocular
assessments are presented. Promising test sequences for the full
study are discussed.
Conclusions: Concussion is an evolving issue in motorsport. The
proof of concept study has proven the viability of vestibulo-ocular
testing in motorsport using 3D technology. The full two-year study
will investigate this tool and create an evidence base for the return
to race decision.

FM2-4

Simplifying the use of prognostic information in
traumatic brain injury
D. Murraya, M. Brennanb and G. M. Teasdalec
a

Usher Institute of Population Health Sciences and Informatics,
University of Edinburgh, Edinburgh, UK; bWestern General Hospital,
Edinburgh, UK; cInstitute of Health and Wellbeing, University of
Glasgow, Glasgow, UK
Objectives: Glasgow Coma Score (GCS), pupil reactivity, age and
CT findings are related to outcome of TBI. Nevertheless, predictive
models have not found a role in clinical practice. We developed a
method of displaying probabilities graphically that is simple to use.
Methods: GCS, pupil response, age, CT findings, late outcome on
the Glasgow Outcome Scale and mortality, were obtained from
CRASH and IMPACT patients. GCS and pupil response were combined into the GCS and Pupils Score (GCS-P). The combined associations were modelled with logistic regression.
Results: Age and GCS-P have an additive effect on outcome. The
probability of mortality 6 months after TBI is greater with increasing age. For all age groups probability of death is greater with
decreasing GCS-P. Conversely, probability of favourable recovery
decreases with increasing age and with reducing GCS-P. Charts
were produced displaying outcome probabilities for age and GCS.
CT scan findings showed similar outcome differences with/without
a haematoma, or absent cisterns, or subarachnoid haemorrhage
and further prognostic charts were developed, stratifying by: none/
only one/two or more CT abnormalities.
Conclusions: Prognostic features in TBI can be combined to display graphically their effects on mortality risk or prospect for
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independent recovery. This can support decision making and
improve communication. These charts will not replace clinical
judgement, but will reduce risk of influence from subjective
assumptions.

FM2-5

SBNS British Neurotrauma Group guidance for the
screening and management of post-traumatic brain
injury pituitary dysfunction in adults
C. Tana, S. Alavib, S. Baldewegc, A. Bellid, A. Carsone,
C. Feeneyf,g, A. Goldstonef,g, R. Greenwoodh,
D. K. Menoni, H. L. Simpsonc, A. A. Toogoodj,
M. Gurnellk and P. Hutchinsona
a

Department of Neurosurgery, University of Cambridge, Cambridge,
UK; bLeeds General Infirmary, Leeds, UK; cDepartment of
Endocrinology, University College London Hospitals, London, UK;
d
NIHR Surgical Reconstruction and Microbiology Research Centre,
Queen Elizabeth Hospital, Birmingham, UK; eUniversity of Edinburgh,
Edinburgh, UK; fImperial Centre for Endocrinology, St Mary’s
Hospital, London, UK; gImperial Centre for Endocrinology, St Mary's
Hospital, London, UK; hInstitute of Neurology, University College
London, London, UK; iDepartment of Medicine, University of
Cambridge, Cambridge, UK; jDepartment of Endocrinology, Queen
Elizabeth Hospital Birmingham, Birmingham, UK; kWellcome TrustMRC Institute of Metabolic Science, University of Cambridge,
Cambridge, UK
Design: A guidance development group consisting of expert clinicians involved in the care of patients with traumatic brain injury
(TBI), including neurosurgeons, neurologists, neurointensivists and
endocrinologists was convened to formulate national guidance
with the aim of facilitating consistency and uniformity in the care
of patients with TBI, particularly to ensure timely detection or
exclusion of post traumatic hypopituitarism (PTHP) where
appropriate.
Subjects: Adult patients with traumatic brain injury.
Methods: An initial meeting was held in October 2014 at Robinson
College, Cambridge, UK. A draft guidance was created, considering
the current literature on PTHP, and subsequently disseminated to
all group members, and revised through multiple iterations to
achieve consensus.
Results: The final version of the document was approved by all
members of the group and subsequently published by the multidisciplinary Journal of Neurology, Neurosurgery and Psychiatry
(JNNP).This document aims to provide guidance on (i) who, (ii)
when and (iii) how to screen for, and manage, PTHP in adult
patients with TBI, to ensure uniformity of practice. It is targeted at
all clinicians who deal with TBI on a regular basis.
Conclusions: Pituitary dysfunction is a recognised, but potentially
under diagnosed complication of traumatic brain injury. We have
provided guidance for the screening and management of PTHP in
adult patients with TBI. It is hoped that future research will lead to
more definitive recommendations in the form of guidelines.

FM2-6

Revisiting the indications for surgery in Acute
Subdural Haematoma
I. Haq, D. Hajra, B. Vilcinskaite, M. Kumar, R. Sun,
F. Nazir, E. Gaisie and A. Amit
University Hospitals Coventry and Warwickshire, Walsgrave, UK
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Objectives: The Brain Trauma Foundation recommends that a traumatic ASDH with a thickness >10mm or a midline shift
(MLS) > 5mm should be operated, regardless of the patient GCS.
We aim to evaluate whether the clinical severity of a TBI should be
taken into account when considering surgery, rather than using
radiological appearances alone.
Design: A retrospective, observational study.
Subjects: Patients aged over 16, presenting with a traumatic, unilateral, convexity acute subdural haematoma to a single UK Major
Trauma Centre between March 2016 and September 2017, consecutively. Patients with a DAI diagnosis were excluded.
Methods: Retrospective case-note analysis. Exclusions such as bilateral disease, non-traumatic aetiologies and miscoding were filtered.
Results: 218 patients met the inclusion criteria, with a mean age of
63.5 years. Patients with an ASDH >10mm or MLS >5mm (n ¼ 105)
were categorised into mild (40%), moderate (23%) and severe
(37%) TBI. In mild TBI patients, conservative treatment had comparable Glasgow Outcome Scores at three months (median ¼ 5, MannWU z ¼ 1.03, p ¼ .30) and reduced inpatient stay (p ¼ .02) when
compared to surgically managed patients. This was not reproduced
in the moderate or severe TBI patients.
Conclusions: Based on our single centre study, we believe that surgery for patients with an ASDH in the context of a mild TBI need
not be mandatory. Moreover, the clinical status and GCS should be
considered in operative decision-making.

FM2-7

RESCUE-ASDH STUDY – A randomised trial of
decompressive craniectomy versus craniotomy for
acute subdural haematomas
P. Hutchinsona, A. Koliasa, T. Tungamiraia, H. Adamsa,
C. Turnera, A. Bellib, A. Kingc, D. Mendelowd and
P. Kirkpatricka
a
Addenbrooke's Hospital, Cambridge, UK; bQueen Elizabeth Hospital,
Birmingham, UK; cManchester University Hospital, Manchester, UK;
d
Newcastle University, Newcastle, UK

Objectives: There is equipoise on a speciality level regarding the
surgical management of ASDH. This trial is asking whether a
decompressive craniectomy (DC) leads to better functional outcomes compared to craniotomy for adult head-injured patients
undergoing evacuation of an acute subdural haematoma (ASDH).
Design: A multi-centre, pragmatic, parallel group randomised trial
of DC vs. craniotomy for head-injured patients with an ASDH. The
study aims to determine the effectiveness of DC versus craniotomy
in ‘the real world’; hence, surgeons will decide upon the suitability
for randomisation of individual patients intra-operatively similar to
routine practice.
Subjects: Adult head- injured patients undergoing evacuation of
an acute subdural haematoma.
Methods: The RESCUE-ASDH trial aims to compare the clinical and
cost-effectiveness of DC versus craniotomy for the management of
adult head-injured patients undergoing evacuation of an ASDH.
Patient will be randomised to DC vs. craniotomy after evacuation
of an ASDH.
Results: The primary endpoint is the extended Glasgow Outcome
Scale at 12 months post-injury. The required sample size is 990
patients. Recruitment started in Sept 2014. The pilot phase was
completed in March 2016 and the study has been extended overseas from January 2017. Pilot data will be presented.
Conclusions: We will present the pilot data of the enrolled patients
and our experience during the substantive phase of this trial.
Please visit www.rescueasdh.org for the latest updates on the trial.
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Time to evacuate acute subdural and extradural
haematomas before and after configuration of a
major trauma centre
P. Holton, A. Zolnourian and D. Bulters
University Hospital Southampton, Southampton, UK
Objectives: To compare decompression times of acute subdural
and extradural haematomas before and after development of a
major trauma centre and assess against the 4hr standard as per
Royal College of Surgeons guidance.
Design: A prospective audit of acute subdural and extradural
haemorrhage requiring emergency evacuation between March
2014 and March 2016. The data were compared with data from
May 2006 to May 2007.
Subjects: Adult patients referred with acute subdural or extradural
haematoma requiring emergency surgery.
Methods: Data were collected for time taken at stages between
ictus and decompression. This included pre-hospital, emergency
department, transfer and surgical preparation. Data were analysed
using Mann-Whitney U test.
Results: Twenty-seven patients were included between May 2006
and May 2007 and 37 between March 2014 and March 2016.
Whilst there were reductions in time for CT scan (p ¼ .016) and
acceptance by neurosurgery (p ¼ .001); increased time for initial
ambulance transfer (p ¼ .005), awaiting neurosurgical theatre
(p ¼ .006) and surgical decompression (p ¼ .010) were observed.
There was no significant difference in the time to evacuation (5 vs
4.7 hours) (p ¼ .8), or proportion of patients decompressed within
4 hours (32% vs 29%).
Conclusions: Although national data show times to admit head
injuries to neurosurgery have dramatically reduced, this data suggests that the subgroup in greatest need has not seen a similar
reduction in time to surgery. The reasons for this are multifactorial
and require further attention.

FM2-10

Relationship between timing of cranioplasty and
complications: an observational series
A. L. Bjornson, A. Wells, M. Naushahi, F. Anwar,
A. Helmy, A. Kolias, P. Hutchinson and I. Timofeev
Addenbrooke's Hospital, Cambridge, UK
Objectives: To compare clinical outcomes of early versus late
reconstructive prosthetic cranioplasty in the setting of a UK major
trauma centre.
Design: Single centre retrospective analysis.
Subjects: 106 adult patients underwent a de novo prosthetic cranioplasty between 2014 and 2017.
Methods: Data were analysed from the hospital’s electronic database. We recorded indication, cranioplasty material, interval
between craniectomy and cranioplasty, length of hospital stay and
peri-operative complications. We defined early and late cranioplasty
as less or more than 3 months since craniectomy respectively.
Results: Of 106 patients, 82 patients (77%) received a late

cranioplasty and 24 (22%) received an early cranioplasty. The average interval between craniectomy and cranioplasty was 18.7
months [range 4-84] in late group vs 56 days [range 33-90] in early
group. 22 patients in early group (91%) received a cranioplasty during the original admission while undergoing rehabilitation.
Complications were seen in 29 patients (25.9%). These included
wound or cranioplasty infection, hydrocephalus, symptomatic
pneumocephalus, acute haematoma, and cosmetic issues. The complication rate was similar in both the early (29%) and late cranioplasty group (30%). Infection which required plate removal
occurred in (2/24) 8% of the early and (10/82)12% of the late
group.
Conclusions: We have demonstrated the potential for early cranioplasty to be a safe and viable option comparable to delayed cranioplasty. However, further studies are required including a
randomized controlled trial to provide a definitive answer to this
question.

FM2-11

Are we ready for optimal CPP-oriented management
of TBI patients?
V. Beqiri, M.J.H. Aries, A. Ercole, J. Donnelly,
M. Czosnyka, D. Menon, P. J. Hutchinson and
P. Smielewski
Cambridge University Hospital, Cambridge, UK
Objectives: Monitoring cerebral autoregulation (CA) is important
for TBI patients, as impaired CA correlates with poor outcome.
Today, automated algorithms allow to assess CPP for which autoregulation is best preserved (CPPopt) continuously and present it at
the bedside. Individualising CPP treatment using CPPopt is attractive and this has been recognised in published guidelines. However
there are no specifications for its use clinically and it has therefore
never been prospectively evaluated. Numerous logistic, technical,
feasibility and safety questions remain before the idea of selecting
individual CPP treatment targets based on the state of CA can be
incorporated into clinical practice. How far are we from strict
guidelines on the incorporation of this methodology into TBI
protocols?
Design: Literature review.
Methods: Systematic review of the literature on EMBASE, Medline,
Scopus.
Results: The feasibility of CPPot-guided therapy has only been
evaluated retrospectively and in non-clinical ways, whereas no
studies exist on its safety. A prospective investigation of CPPoptguided therapy has been initiated with ‘CppOpt Guided Therapy:
Assessment of Target Effectiveness’ (COGiTATE), a multicenter
randomized trial assessing feasibility and safety of a continuous CA
monitoring-based therapy in adult TBI patients.
Conclusions: COGiTATE seems to be the first step to define the
physiological effect of targeting CPPopt and should pave the way
toward establishing the exact protocol of CPPopt-oriented therapy
and the phase III study.

FM2-12

CT scans for head injury – are we NICE enough
L. Harris and L. Axinte
Royal Free Hospital, London, UK
Objectives: Head injury is a common presentation to the accident
and emergency (A&E) department. It is important to differentiate
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between those who may suffer serious complications and those
who can be safely discharged. Failure to do so can lead to disability and death. Adherence to guidelines is suboptimal and variable.
Our study assesses adherence to NICE CT head guidelines at a
large teaching hospital in the UK. It critically evaluates the efficacy
of interventions designed to improve adherence.
Design: We conducted a full-cycle clinical audit.
Subjects: We examined medical records of patients requiring a CT
head in A&E over a 1 month period in 2014, and in 2017.
Methods: We focused on the indications for CT head, the time
taken to scan, and the time to report. Interventions included an
educational lecture to the multidisciplinary team, guideline checklists present in the A&E department for use as a reference or to
attach to patient notes, and tri-annual education sessions aimed at
each new intake of junior doctors.
Results: Data was collected from 85 patients in cycle 1 and 86 in
cycle 2. Following intervention, there was a statistically significant
decrease of 23% in the number of CT heads requested with no
clear indication (p ¼ 0.00027). The mean time to scan for the one
hour indications decreased from 73 to 55 minutes. The mean time
to report all scans decreased from 89 to 57 minutes.
Conclusions: This study shows that adherence to NICE guidelines
for head injury is currently inadequate but can be improved by
simple interventions.

FM2-13

Management and early outcome of traumatic
cervical spine injury in a trauma centre of a
developing country
A. A. Aruna, A. S. Yusuf, M. R. Mahmud and
C. U. Ugwuanyi
National Hospital Abuja, Abuja, Nigeria
Objectives: The study is an audit of patients with cervical spine
injury managed in our centre over a 16 month period.
Design: A retrospective study.
Subjects: All patients with traumatic cervical spine injury over a 16
month period.
Methods: A total of 60 patients with acute traumatic cervical spine
injury comprising of 50 males and 10 females were managed during this period. Details of the patients were retrieved from the hospital record. The data were analysed using SPSS version 20 and
results presented in tables and figures.
Results: Most patients were young adults(31-40 years, mean age of
38 years).Motor vehicle crash accounted for 83.3% of the injuries
while 15% was due to fall. Injury was neurologically complete
(ASIA-A) in 27 patients (45%). Most injuries involve C4-C5 level with
MRI finding of cord contusion without spondylolisthesis in 36.7%
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and with spondylolisthesis in 35%. Most patients (47.1%) had
delayed surgical intervention after 2 weeks and this was mainly
due to financial challenge in 56.7%. Eight patients (13.3%) developed bed sore, 1.7% suffered depression while mortality was
11.7%.
Conclusions: Traumatic cervical spine injury commonly results
from motor vehicle crash while economic challenge is a major
impediment to management. Most patients are within the most
productive age group which impacts negatively on the growth and
development of the society.

FM2-14

Assessing human brain tissue slices derived from
cerebellar tonsillar tissue as a laboratory based
injury model
J. Sena, J. Ticklea, C. Adamsa, R. Priceb, N. Tzerakisb,
S. Harrissonb and D. Charia
a

Neural Tissue Engineering Group, Institute of Applied Clinical
Sciences, Keele University, Keele, UK; bUniversity Hospitals North
Midlands, Stoke on Trent, UK
Objectives: Use of animals to study CNS repair is controversial.
Concerns relate to the potential for animal suffering and failure of
animal models to predict human responses. This study aims to
address these issues by attempting to create a reliable dish model
of brain injury using human brain tissue.
Design: Neuroscientists and Neurosurgeons collaborated to grow
slices of brain removed from Chiari malformation patients during
decompressive surgery.
Subjects: Adult patients with Chiari malformation who consented
to take part in the investigation.
Methods: In consented patients in whom it was deemed clinically
beneficial to excise cerebellar tonsil tissue as part of the procedure,
tissue was transferred directly to the laboratory for processing.
Viability assessment and tissue responses to injury were investigated and compared with known in-vivo tissue responses.
Results: 2 patients thus far have been enrolled. Derived slices were
maintained alive/showed viability in growth medium and survived
for beyond 40 days (live/dead stain). The major neural cell types
were detected and viable over this time period.
Conclusions: Human brain slices can survive ex-vivo. Major neural
cells can be detected. Focal trauma elicited a stereotypical
response. This model could have significant impact in reducing animal usage and offer potential progress to testing novel therapeutic/neuroprotective interventions and also possibly ensure rapid
progression of effective and safe therapies for CNS disorders,
improving reliability and patient safety.
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Department of Neurosurgery, University of Cambridge, Cambridge,
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