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the titles of those submissions accepted as posters. The order of
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Conclusions: Infants in low- and middle-income countries with
myelomeningocele can have long-term survival with basic surgical intervention. Enhanced investment in community-based
rehabilitation is urgently needed. Medical management of the
neurogenic bladder is simple and inexpensive. Along with discussion of family planning, this may improve QoL for children with
spina bifida.

Any papers in the programme that were not presented to the
society at the meeting have not been published.
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Clinical evaluation of a portable near infrared device
for the detection of intracranial haematomas
V. Kontojannis, I. Hostettler, H. M. Raza, H. Kareem and
M. Wilson

WM1 – High Scoring Papers

St Mary’s Hospital, London, UK

WM1-1
Survival and quality of life of Ugandan children with
spina bifida
H. P. Sims-Williamsa, H. J. Sims-Williamsb,
E. Kabachelorc and B. Warfd
a
Sheffield Centre for Neurosurgery, UK; bSheffield Kidney Institute,
Sheffield, UK; cCURE Children’s Hospital of Uganda, Mbale, Maluku,
Uganda; dBoston Children's Hospital and Harvard Medical School,
Boston, MA, USA

Objectives: To describe ten year outcomes and factors affecting
survival of Ugandan infants with myelomeningocele repaired
between 2000-2004. To investigate quality of life (QoL) among surviving children.
Design: Retrospective cohort and cross-sectional study.
Subjects: 145 patients met inclusion criteria. Complete survival
data was available for 133 patients. 62/68 surviving children participated in the QoL assessment.
Methods: Retrospective note and database analysis, followed by
telephone call or home visit. Surviving children were invited for
clinical assessment and QoL interviews, using objective (Health
Utilities Index 3, HUI3) and subjective (visual analogue scale, VAS)
tools.
Results: The probability of ten year survival was 55%; 78% of
deaths occurred in the first five years. Most deaths were not
related to spina bifida. Lesion level (L2 and above) and delayed surgery (15–29 days) were associated with reduced survival.
Hydrocephalus (or management strategy) did not affect survival.
Subjective and objective QoL were poorly correlated. Male sex,
urinary incontinence, large family size, and hydrocephalus were
associated with lower subjective QoL scores.

ß 2017 The Neurosurgical Foundation

Objectives: The first and decisive step in the early treatment of
intracranial haematomas is their prompt and accurate diagnosis.
The aim of this study was to clinically evaluate the accuracy of a
portable, hand-held device, using near -infrared light for the detection of acute intracranial haematomas.
Design: The study took place at St Mary’s Hospital, Imperial
College London.
Subjects: We recruited 217 patients, aged >16 years old, arriving
in Accident and Emergency (A&E) department with a potential
diagnosis of traumatic brain injury.
Methods: For the measurements we used the InfrascannerV 2000,
a hand-held device operating on the basis of near-infrared light
emission and the absorbing properties of haemoglobin. The measurement took place in A&E, before the CT head, by placing the
device in three areas on each side of the skull (frontal, temporal
and parietal) and comparing the light attenuation between the
injured and non-injured side of the brain.
Results: Our preliminary results show that the InfrascannerV
2000 device in the whole population recruited, had a sensitivity
of 75%, specificity 50.43%, positive predictive value (PPV) 53.32%
and negative predictive value (NPV) 72.84%. Following these
results we assessed the accuracy of the device in clinically
important haematomas (volume >3.5ml and depth from skin
<3.5cm). In this subgroup our preliminary results demonstrate a
sensitivity of 89.36%, specificity 48.73%, PPV 34.15% and NPV
93.9%.
Conclusions: Based on our results the implementation of the
InfrascannerV 2000 in the early diagnosis of acute intracranial haematomas could be beneficial especially in remote places, where
the access to CT head is limited. This device may contribute in the
triage of these patients towards Neurosurgical units for appropriate
management. The InfrascannerV 2000 cannot yet replace the imaging information provided to guide the clinician in the prompt management of the TBI patient.
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Comparison of clinical outcomes in anterior cervical
discectomy versus foraminotomy for brachialgia
M. Foster, N. Carleton-Bland, M. Lee, S. Clark,
Z. Sarsam and M. Wilby

Conclusions: This is a large series in a single centre showing that
deep brain stimulation for Parkinson’s disease is safe and effective
treatment. The results show that the greatest effects are in motor
function and improvements in off states and fluctuations in symptoms. The overall quality of life has been shown to significantly
improve post DBS implantation.

The Walton Centre, Liverpool, UK
Objectives: The choice between anterior cervical discectomy &
fusion (ACD) or posterior cervical foraminotomy (PCF) for the treatment of cervical brachialgia is controversial.
Design: Retrospective review of prospectively collected data.
Subjects: Patients receiving a primary ACD or PCF to treat brachialgia, in a single institution.
Methods: Surgical details, and patient reported outcomes (COMINeck for) were extracted from our database of spinal procedures.
Minimum clinically important difference (MCID) was defined as a
change in COMI score of 2. The student t-test, Chi-square test,
and logistic regression were used to compare groups.
Results: Between and June 2011 and February 2016 there were
634 ACD procedures (Median age 49, 321 Male), and 54 PCF procedures (Median age 50, 37 Male) performed for brachialgia. Age,
ASA and pre-operative COMI were similar between the groups
(p > 0.05). Complete outcome data was recorded at twelve months
in 312 ACD and 36 PCF patients. Both ACD and PCF were associated with an improvement in COMI at 3 and 12 months (all
p < 0.01). Mean change in COMI at 3 months was 2.38 for ACD,
versus 2.31 for PCF (p ¼ 0.88); at twelve months it was 2.94 for
ACD, versus 2.67 for PCF (p ¼ 0.55). MCID was seem in 50% of
ACD cases, versus 56% of PCF cases at three months (p ¼ 0.52),
and 59% of ACD cases, versus 58% of PCF cases at twelve months
(p ¼ 0.91). Age, gender, BMI and smoking status did not significantly relate to outcome (p > 0.05).
Conclusions: There was no significant difference between outcomes in the ACD and PCF groups.

WM1-5

Bleeding propensity of cavernous malformations:
impact of tight junction alterations on the
occurrence of overt hematoma
D. Jakimovskia, H. Schneiderb, K. Freib, N. Kennesc and
H. Bertalanffyd
a

The Walton Centre Liverpool, UK/Department of Neurosurgery,
University Hospital Zurich, Z€
urich, Switzerland; bLaboratory for
Molecular Neuro-oncology, University Hospital Zurich, Zurich,
Switzerland; cDepartment of Medical Statistics, RWTH Aachen
University, Aachen, Germany; dInternational Neuroscience Institute,
Hannover, Germany
This abstract has already been published elsewhere

WM1-6

Personalised medicine and brain metastases:
improved survival prediction using an MRI
biomarker
R. Zakariaa, M. D. Jenkinsona, Y. J. Chenb,
D. M. Hughesc, A. S. Berghoffd, H. Poptanie,
M. Preusserd, S. Wangb, S. Chawlab and S. Mohanb
a

WM1-4

Outcomes following deep brain stimulation for
Parkinson’s disease; a single centre experience
P. Franceschini, M. Hussain, G. Sunderland,
K. Tambirajoo, P. Byrne, S. Alusi, J. Farah and
P. Eldridge
The Walton Centre, Liverpool, UK
Objectives: In this study we review the outcomes following Deep
Brain Stimulation for Parkinson’s disease. The systems were
implanted in a single centre over an 8 year period.
Design: UPDRS, EQ-5D, and PDQ-39 outcome measures were collected prior to implantation and at 1year.
Methods: The prospectively collected data was analysed using
SPSS software.
Results: 108 patients Parkinson’s disease had deep brain stimulators inserted from 2009 to 2016 with a mean age of 59y (36-73).
102 were STN and 6 ZI target. The mean PD-39 score pre DBS was
65.08 and post DBS 53.64 (p < 0.01 Paired T-test). The EQ-5D score
showed a reported improvement in self-care in 32% of patients
but only 2% reported improvement in mobility. The UPDRS was
improved in all parameters except UPDRS-1. 82% of patients
reported improvements in UPDRS-3 and UPDRS-4. 4 systems were
explanted at 6months, no mortality associated with the procedure.
All patients had post op imaging with no evidence of intracranial
haematoma.

The Walton Centre, Liverpool, UK; bUniversity of Pennsylvania, USA;
Department of Biostatistics, University of Liverpool, Liverpool, UK;
d
Medical University of Vienna, Austria; eInstitute of Translational
Medicine, University of Liverpool, UK
c

Objectives: Brain metastases (BM) are a common, serious pathology but selecting patients for treatment and trials is difficult due
to the heterogeneous nature of the disease. Since diffusion
weighted MRI (DWI) is a promising biomarker in cancer imaging,
we investigated whether the addition of a DWI parameter to existing clinical models improves survival modelling in BM.
Design: Retrospective multicentre study.
Subjects: Patients undergoing surgical resection of a brain metastasis and having preoperative diffusion weighted MRI brain.
Methods: Combined retrospective analysis of 223 adult patients
from three different centres with BM treated from diagnosis to
death. All patients underwent preoperative DWI followed by neurosurgical resection then adjuvant therapy.
Results: Median overall survival (OS) was 9.6 months (95% CI 7.5 –
11.7). Adjuvant whole brain radiotherapy, younger age, improved
performance status and favourable status of the extracranial disease were all associated with longer survival. Tumour ADC did not
predict primary cancer of origin but when added to conventional
models such as Recursive Partitioning Analysis and Graded
Prognostic Assessment improved the prediction of overall survival,
with higher tumour ADC being favourable.
Conclusions: Combining biological information obtained at the
time of diagnosis with known clinical factors is a logical means of
improving survival prediction in BMs and further work is needed to
incorporate existing and future imaging data into such models.
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Risk factors for postoperative cerebrospinal fluid
(CSF) leak following endoscopic transnasal pituitary
and anterior skull base surgery
H. Almhanedia, R. Al-Mahfoudhb, M. Bhojakc, S. Loobya
and M. Javadpoura,d
a

Beaumont Hospital, Dublin, Ireland; bBrighton and Sussex University
Hospital, Brighton, UK; cThe Walton Centre, Liverpool, UK; dTrinity
College Dublin, Dublin, Ireland
Objectives: Assessment of risk factors for postoperative CSF leak
following endoscopic transnasal pituitary and anterior skull base
surgery.
Design: Prospective Cohort.
Subjects: Database of 270 transnasal pituitary and anterior skull
base procedures performed by a single surgeon between June
2006 and June 2015.
Methods: Factors assessed included patient's age, sex, pathology
of tumour, previous surgery or radiotherapy, extent of tumour
resection, degree of intraoperative CSF leak, CSF leak repair
method and experience of surgeon.
Results: Postoperative CSF leak occurred in 8.5% procedures. The
rate of postoperative CSF leak was 7.2% for pituitary adenomas,
12.7% for non-pituitary lesions, 8% for first time surgery, 10% for
those with previous surgery, and 22% for those with previous
radiotherapy. Higher postoperative CSF leak occurred in those with
high flow intraoperative CSF fistula 17.3% compared to those with
minor or moderate intraoperative leak. It occurred in 3.4% of cases
where a nasoseptal flap was used. Extent of resection did not
appear to influence the CSF leak rate. In this series, CSF leak
occurred in 19% of the first 90 cases, 7% of the second 90 cases,
and 0% of the last 90 cases.
Conclusions: Non-adenomatous tumour pathology, previous radiotherapy and high flow intraoperative CSF leak significantly increase
the risk of postoperative CSF leak, whereas the use of multi-layered
closure, nasoseptal flap and surgeon experience reduce this risk.
Adoption of a multi-layered closure technique can bring this risk
close to zero.

WM1-8

Surgical site infections in neurosurgery: evaluating
the incidence and associated risk factors
S. Patel, D. Thompson, S. Innocent and K. Barkas
King's College Hospital, London, UK
Objectives: Surgical site infections (SSIs) are of profound significance in Neurosurgical departments, resulting in high morbidity
and mortality. There is limited public data regarding the incidence
of SSIs in Neurosurgery. We aimed to determine the rate of SSIs
over a 7-year period, particularly those requiring re-operation, and
identify factors leading to an increased risk.
Design: A 7-year retrospective analysis of patient data to determine the rate of SSIs. Exclusion criteria included absence of infective material intra-operatively and those presenting with primary
infections.
Subjects: A series of 22,000 patients of all ages requiring
Neurosurgical intervention between 2010-2016.
Methods: Using the trust patient database, we identified all
patients within a 7-year period who required re-operation for
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suspected SSIs. Clinical notes were reviewed to confirm presence
or absence of suspected risk factors.
Results: Preliminary results revealed an overall 7-year re-operation
rate of 0.96%. Linear regression analysis of the risk factors for infections is currently ongoing.
Conclusions: Our 7-year re-operation rate of 0.96% appears to be
the first documented rate in the UK. Most common risk factors
include steroid therapy, immunosuppression, and wound leak.
Robust auditing is essential to ensure excellent standards of healthcare in the NHS. Departmental and public registers may be beneficial to record all SSIs, particularly for those treated solely by GPs,
allowing units to address potential risk factors prior to surgical
intervention.

WM1-9
JOHN PICKARD CSF ESSAY PRIZE

Intraparenchymal intracranial pressure monitoring
for hydrocephalus and cerebrospinal fluid disorders
A. Chari
National Hospital for Neurology and Neurosurgery, London, UK
Background: Elective intraparenchymal intracranial pressure (ICP)
monitoring is useful for the diagnosis and treatment of hydrocephalus and cerebrospinal fluid (CSF) disorders. This retrospective study
analyses median ICP and pulse amplitude (PA) recordings in neurosurgically naïve patients undergoing elective ICP monitoring for
suspected CSF disorders.
Methods: Retrospective review of prospectively collated database
of neurosurgically naïve patients undergoing elective ICP monitoring for suspected hydrocephalus and CSF disorders. Following
extraction of the median ICP and PA values (separated into all, day
and night time recordings), principal component analysis (PCA) was
performed to identify the principal factors determining the spread
of the data. Exploratory comparisons and correlations of ICP and
PA values were explored, including by post-hoc diagnostic groupings and age.
Results: A total of 198 patients were identified in 6 distinct diagnostic groups (n ¼ 21–47 in each).
The PCA suggested that there were 2 main factors accounting for
the spread in the data, with 61.4% of the variance determined
largely by the PA and 33.0% by the ICP recordings.
Exploratory comparisons of PA and ICP between the diagnostic
groups showed significant differences between the groups.
Specifically, significant differences were observed in PA between a
group managed conservatively and the chiari/syrinx, IIH and NPH/
LOVA groups and in the ICP between the conservatively managed
group and high-pressure, IIH and low-pressure groups. Correlations
between ICP and PA revealed some interesting trends in the different diagnostic groups and correlations between ICP, PA and age
revealed a decreasing ICP and increasing PA with age.
Conclusions: This study provides insights into hydrodynamic disturbances in different diagnostic groups of patients with CSF
hydrodynamic disorders. It highlights the utility of analysing the
both median PA and ICP recordings, stratified into day and night
time recordings.
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Hugh Cairns Essay Prize

Caudal pedunculopontine nucleus deep
brain stimulation best predicts
improvements in freezing of gait in
Parkinson's disease
R. Fu
Imperial College Neuromodulation Group, London, UK
The pedunculopontine nucleus (PPN), a reticular nucleus located
within the brain stem, has for some years been explored as a possible deep brain stimulation (DBS) target for the treatment of
Parkinson’s disease (PD), attracting attention from functional neurosurgery groups worldwide. Most attention has been focused on its
effect on impaired axial motor function, in particular, postural control and gait. The latter are important drivers of disease burden in
advanced PD.
However, published reports of small numbers of cases (mostly
open labelled retrospective case series) have reported mixed
results. One possible explanation may lie in the fact that the PPN is
not a discrete anatomical nuclear structure and this may have led
to variation in the targeting of the pedunculopontine region across
different centres. In particular, the PPN has a considerable rostrocaudal distribution (mid-mesencephalic to mid-pontine) which
lends itself to inconsistent targeting.
In light of this, our study looks into two key aspects. First, we characterise the individual electrode contact positions within the PPN
of six patients who had participated in a recently concluded prospective, blinded, randomised controlled trial conducted in our
centre. Second, we have tried to correlate the active contact positions within the PPN with the observed clinical effects during
assessments performed as part of the trial.
In our patients, the active contacts laid on average within the caudal half of the PPN: 16.10 mm caudal and 0.56 mm anterior to the
posterior commissure (PC), and 5.18 mm lateral to mid-line. Within
the caudal PPN, improvements in Freezing of Gait Questionnaire
(FOGQ) scores were strongly correlated with the mean vertical
(z-axis) coordinate of active electrode contacts, r ¼ 0.96, p < 0.05.
Interestingly, active electrode contacts located deeper along the
z-axis predicted less improvement in FOGQ scores: % Improvement
(FOGQ scores) ¼ 136.11 þ 7.05 mean vertical (z-axis) coordinate,
R-squared ¼ 0.91.
Our results may serve to improve the targeting and thus the clinical outcome of PPN DBS in PD and help reduce the inconsistent
results observed thus far. The study also suggests that targeting a
region too caudal along its extent may actually be clinically counterproductive. If confirmed by larger studies, this finding would
have important implications on future surgical targeting of the
PPN.

WM2 - SPINE
WM2-1A

What outcomes are we analysing after surgery for
cauda equina syndrome? A systematic literature
review
N. Srikandarajaha, A. Nobleb, S. Clarka, M. Wilbya,
P. Williamsonc and T. Marsonc
a

The Walton Centre, Liverpool, UK; bInstitute of Psychology Health
and Society, University of Liverpool, UK; cInstitute of Translational
Medicine, University of Liverpool, UK
Objectives: In the literature scoping searches reveal significant
difference in reporting of the outcomes for patients who have
undergone surgery for Cauda Equina Syndrome (CES). We
intend to formally document and analyse the reported outcomes
for CES.
Design: Systematic Literature Review was performed using PRISMA
guidelines registered on the COMET database (824).
Subjects: Adult patients who had an operation for CES.
Methods: Databases of Medline, Embase, CINAHL Plus and registries were searched from 1/1/1990 to 30/9/2016 with the term
‘Cauda Equina Syndrome.’ Appropriate inclusion and exclusion criteria were applied. Data Extraction form was used to document
findings, record outcomes, outcome definition and validated
assessments.
Results: 5,430 articles were identified from all sources. Once inclusion and exclusion criteria were applied this resulted in 61 included
articles. 90% were retrospective single centre studies with median
31 months follow up. Over 700 outcomes were identified with
Bladder and Motor outcome domains being the most frequently
mentioned. The majority of outcome domains had no definition or
validated assessments in most of the articles.
Conclusions: This review shows significant variation, in the way
outcome domains, which are reported after surgery for CES are
termed, defined and assessed. A meta-analysis of the data is not
possible. This indicates a clear need for the development of a core
outcome set for operated CES patients.

WM2-1B

Qualitative interviews of patients who have had an
operation for cauda equina syndrome; the outcomes
that are of importance to them
N. Srikandarajaha, A. Nobleb, S. Clarka, M. Wilbya,
P. Williamsonc and T. Marsonc
a

The Walton Centre, Liverpool, UK; bInstitute of Psychology Health
and Society, University of Liverpool, UK; cInstitute of Translational
Medicine, University of Liverpool, UK
Objectives: There is minimal literature directly exploring the outcomes of importance for patients who have had an operation for
Cauda Equina Syndrome (CES). We conducted qualitative interviews
with CES patients to identify what these were.
Design: This is a qualitative study registered on the COMET database (824). Invitations were sent via an ‘opt out’ mechanism. Ethics
and REC approved 16/SC/0587. Consented semi-structured interviews were conducted following a topic guide designed a priori.
These were audio recorded and transcribed.
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Subjects: A sampling frame was designed to capture different
severities of male and female CES patients for short and long term
outcomes.
Methods: Qualitative data was thematically analysed using NVivo
software to highlight outcomes that were of importance to
patients and to identify prominent themes.
Results: In total, 24 patient interviews were conducted averaging
45 mins each. In the short-term back/leg pain þ/ bladder function is the major concern and long-term it is back pain and mobility issues. Other outcomes have been highlighted e.g. low mood
and sexual dysfunction. Major themes have become apparent such
as unaware of diagnosis, lack of comprehensive follow up, anxiety
about future prognosis and desire to return to work.
Conclusions: There is a difference between short and long term
outcomes that are of importance to CES patients and there are
also important themes, which have previously not been addressed
in the literature. This will help inform development of a core outcome set in CES.

WM2-1C

How is timing for surgery in cauda equina syndrome
defined? A systematic literature review
N. Srikandarajaha, A. Nobleb, S. Clarka, M. Wilbya,
P. Williamsonc and T. Marsonc
The Walton Centre, Liverpool, UK; bInstitute of Psychology Health
and Society, University of Liverpool, UK; cInstitute of Translational
Medicine, University of Liverpool, UK
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Objectives: To establish the incidence of Cauda Equina Syndrome
(CES) in patients transferred from District General Hospitals (DGH)
to tertiary centre for out of hours (OOH) MRI.
Design: Retrospective cohort study.
Subjects: Patients referred from DGHs with suspected CES.
Methods: Referrals for OOH MRI were made through Cloud-based
system (ORION) and the data was collected for referrals made
between May 2014 and May 2017. MRI reports were screened for
CES. In addition, following data was collected: basic demographics,
day of referral, admission and discharge date and time.
Results: Total of 323 patients were referred for OOH MRI for suspected CES. Only 15 cases (4.6%) were positive for CES. Average
time spent on the hospital bed by patients without CES was
79 hours. Majority of referrals were made on the weekend (Fri, Sat
and Sun; 172 cases, 53%), and 200 patients (62%) came from top
three DGH (out of ten DGH in the region). 155 (48%), 53 (16%) and
115 (36%) of patients were discharged within 24, 24-48 and more
than 48 hours from admission. Majority of patients (66.4%) were
female, and the average age was 44 and 45 for females and males,
respectively.
Conclusions: The incidence of CES in patients transferred for OOH
MRI for suspected CES is low. The slow discharge from the hospital
causes severe bed shortages, which may inflict large financial burden. This data suggests that OOH MRI services could be established
in selected DGH in order to prevent unnecessary transfers for OOH
investigations.

a

Objectives: The time recorded before a patient receives an operation for Cauda Equina Syndrome (CES) after symptom onset is
believed to be one of the important factors to their outcome. We
intend to analyse how it is defined in the literature.
Design: Systematic Literature Review was performed using PRISMA
guidelines registered on the COMET database (824).
Subjects: Adult patients who had an operation for CES.
Methods: Databases of Medline, Embase, CINAHL Plus and registries were searched from 1/1/1990 to 30/9/2016 with the term
‘Cauda Equina Syndrome.’ Appropriate restrictive criteria and a
data extraction form were used to document definition of the starting point and categorisation of timing to surgery.
Results: 61 articles were included once restrictive criteria was
applied to all sources (5,430 in total). Details regarding the time
duration before an operation were reported in 38 (62.3%) studies.
Only 29 (47.5%) of the studies reported time duration from CES
symptom onset. 12 of these articles did not define the exact symptoms used. The remaining papers that did define the actual symptoms, had different symptoms defined. There was also variation in
the way timing was categorised between papers.
Conclusions: The review highlights significant variation in the way
papers define and report the timing to surgery for CES. A metaanalysis of the outcomes is not possible if the definition of the
time to surgery is different between articles. There needs to be
standardisation of this for future studies.

WM2-2

Incidence of cauda equina syndrome in patients
transferred from district general hospitals to tertiary
centre for out of hours MRI
M. Kostusiak, S. Gnanakumar and R. Laing
Addenbrooke's Hospital, Cambridge, UK

WM2-3

Patient reported outcomes following transforaminal
lumbar interbody fusion; a single centre experience
M. Foster, N. Carleton-Bland, M. Lee, S. Clark,
Z. Sarsam and M. J. Wilby
The Walton Centre, Liverpool, UK
Objectives: To quantify outcomes following transforaminal lumbar
interbody fusion (TLIF).
Design: Retrospective review of prospectively collected data.
Subjects: Patients having TLIF between January 2012 and February
2016 in a single centre.
Methods: Surgical details and patient reported outcomes (COMIBack questionnaire) were extracted from our prospectively maintained electronic database. Minimal clinically important difference
(MCID) was defined as a two-point decrease on the COMI score.
The student’s t-test, and logistic regression were used to analyse
data.
Results: 159 patients were treated with TLIF between January 2012
and February 2016 (75F: 84M Median age 47 IQR 12). Surgery was
without complication in 94% of cases. In comparison to pre-operative COMI scores (mean 8.14), post-operative scores were significantly better at 3, 12 and 24 months (mean 5.96, 4.93, and 4.68
respectively; each p < 0.01). Paired COMI scores improved between
3 and 12 months (p < 0.01), and again between 12 and 24 months
(p ¼ 0.01) Leg pain was improved in 76% at 3 months, 81% of
patients at 12 months, and 80% at 24 months. Back pain improved
in 71% at 3 months, 72% at 12 months and 75% at 24 months.
MCID was seen in 46% at 3 months, 58% at 12 months, and 71%
at 2 years. Age, ASA, BMI, and smoking status were not significantly
correlated with two year MCID (p > 0.05).
Conclusions: TLIF in our unit is a safe procedure associated with
improved COMI score, back pain and leg pain. Significant ongoing
improvement was found to continue until two years post
operatively.
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Analysis of morphometric parameters in cervical
canal stenosis on neutral and dynamic magnetic
resonance imaging
T. Tykockia, J. D. Plessisb and G. A. Wynne-Jonesa

patients in Group A had intra-operative and post-operative complications compared to 23% of patients in Group B.
Conclusions: In conclusion, this study shows that the use of cage
leads to a better outcome for patients in terms of improvement of
back pain, leg pain and fewer post-operative complications.

a

Department Spinal Surgery, Royal Victoria Hospital, Newcastle upon
Tyne, UK; bDepartment Neuroradiology, Royal Victoria Infirmary,
Newcastle upon Tyne, UK
Objectives: To compare morphomeric parameters on neutral, flexion and extension magnetic resonance imaging.
Design: Retrospective study on patients with cervical canal stenosis
who had MRI in neutral, flexion and extension positions.
Subjects: 55 patients, 26 men; with mean age of 57 ± 13.
Methods: Morphometric comparison of following parameters at
compression level in all three positions were performed: spinal
cord (SC) area, cerebrospinal fluid (CSF) area, CSF reserve ratio
(CSF/CSF þ SC). Patients were classified according to the presence
of high signal (HS) in SC and predictors of HS were calculated
based on logistic regression analysis. Cut off values for significant
predictors were tested with Receiver Operating Characteristic (ROC)
curve.
Results: Significant difference was found in mean CSF reserve ratio
between flexion and extension (0.47 ± 0.18 vs 0.41 ± 0, 21 p < 0.05).
SC area was significantly smaller in flexion (58.8 ± 13.3 mm2) than
in both neutral (66.9 ± 22.3 mm2) and extension (68.3 ± 19.1 mm2).
HS was found in 22 cases and predictors of signal change were
smaller SC area on extension (OR 1,46; 95% CI 1,07 1.84) and
smaller CSF plus SC area on flexion (OR 1,32 95% CI 1,06 to 1,45).
Cut off values on ROC curve were 55mm2 for SC and 130 mm2 for
CSF plus SC area.
Conclusions: Dynamic MRI in cervical stenosis reveals
significant differences of both SC and CSF area in flexion/extension
and neutral positions. Patients with smaller SC area in extension
and lower CSF reserve ratio in flexion have higher risk of MRI HS in
spinal cord.

WM2-5

Comparative outcome of the use of cage versus no
cage in spinal fusion surgery in patients with spinal
degenerative conditions
P. D. Loganathan and K. Ghosh
Royal Preston Hospital, Preston, UK
Objectives: The aim of this study was to compare the outcomes of
the use of interbody cage versus no cage in patients undergoing
lumbar spinal fusion surgery for spinal degenerative conditions.
Design: A retrospective analysis was performed on 86 patients
who underwent spinal fusion surgery for spinal degenerative
diseases.
Subjects: 86 patients who underwent single level lumbar spinal
fusion surgery from January 2013–December 2015 were chosen
and followed up at 3 months, 6 months, 1 year and where possible, at 2 years. Patients were divided into 2 groups: Group A
(n ¼ 42) had surgery with cage and Group B (n ¼ 44) had surgery
without cage.
Methods: Pre- and post-operative back pain and leg pain were
assessed and compared using the visual analogue scale. Postoperative complication rates were also recorded.
Results: The results showed that back pain had improved in 83%
of patients in Group A compared to 68% of patients in Group B.
Leg pain had improved in 79% of patients in Group A compared
to 66% of patients in Group B. It was also found that 13% of

WM2-6

Lumbar decompression using ultrasonic bone
curette compared to conventional technique
R. D. C. Moon, N. Srikandarajah, S. Clark, M. J. Wilby
and T. D. Pigott
The Walton Centre, Liverpool, UK
Objectives: We aimed to compare ultrasonic bone curette (bone
scalpel) with conventional technique (Kerrison rongeurs, upcuts
and drills) for patients undergoing lumbar decompression for
degenerative disease.
Design: Retrospective study, utilising prospectively collected Spine
Tango registry data.
Subjects: Patient inclusion criteria were primary lumbar decompression for degenerative disease using bone scalpel, excluding
cases involving instrumentation, fusion or discectomy.
Methods: Patients between January 2014 and January 2016 were
identified. These were age matched to a patient cohort who underwent lumbar laminectomy via conventional techniques.
Results: 98 patients were identified within each cohort. These
cohorts did not statistically differ significantly in terms of age, gender, BMI and number of vertebral levels operated on. The bone
scalpel cohort had a significantly shorter operative time (p ¼ 0.002).
Dural lesions were documented in 13 bone scalpel patients (13%),
as compared to 8 with conventional technique (8%). There was no
significant difference in COMI between the two cohorts at either
baseline (p ¼ 0.74) or after 1 year (p ¼ 0.38), and both cohorts demonstrated a statistically significant reduction in COMI at 1 year of
follow up (bone scalpel 8.1–5.4, p¼ <0.0001, conventional 8.3–4.85,
p < 0.0001).
Conclusions: In two statistically comparable patient cohorts, ultrasonic bone curette has been shown to be equivalent to conventional technique for lumbar laminectomy in terms of outcomes,
with an associated shorter operative time.

WM2-7

Cord compression is the driving factor behind the
decision to operate in degenerative cervical
myelopathy (despite poor correlation with disease
severity)
B. Hiltona, J. Tempest-Mitchella, B. M. Daviesb,
P. J. Hutchinsonb and M. R. Kotterb
a
University of Cambridge, Cambridge, UK; bAddenbrooke’s Hospital,
Cambridge, UK

Objectives: Degenerative Cervical Myelopathy (DCM) occurs as a
result of chronic spinal cord compression caused by arthritic
changes of the spine. Unfortunately, in DCM significant variability
of treatment exists. We therefore sought to investigate which variables may influence a surgeon’s decision to operate.
Design: Retrospective cohort study.
Subjects: DCM cases.
Methods: 1 year of cervical spine MRI scans (N ¼ 1123) at a tertiary
centre were reviewed to identify patients with DCM (N ¼ 41).
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Variables at surgical assessment were recorded: age, sex, clinical
signs and symptoms of DCM, disease severity, and quantitative MRI
measures of cord compression. Bivariate correlations were used to
compare each variable with the decision to offer the patient an
operation. Subsequent multivariable analysis incorporated all significant bivariate correlations.
Results: Of the 41 patients identified, 25 (61%) were offered an
operation. Decision to operate was significantly associated with
narrower canal and cord diameters as well as cord compression
ratio, explaining 50% of the variance. In a multivariable model, only
cord compression ratio was significant (p ¼ 0.017). Examination
findings, symptoms, and demographic factors were all nonsignificant.
Conclusions: Despite its poor representation of disease severity
and response to treatment, cord compression was a major factor
for surgical decision-making. Factors known to predict post-operative outcome measures were not significantly associated with decision to operate.

WM2-8

What is the use of smart technology in patients with
degenerative cervical myelopathy?
O. D. Mowforth, B. M. Davies and M. R. N. Kotter
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Objectives: There is limited evidence of the clinical efficacy or cost
effectiveness of minimally invasive surgery (MIS) to the lumbar
spine. This service evaluation sought to identify if the use of MIS
resulted in reduced costs relative to an open approach.
Design: Retrospective consecutive cases series in a single neurosurgical centre.
Subjects: 119 patients operated on as elective cases between 24th
August and 26th October 2015.
Methods: Theatre lists were reviewed to identify all elective cases
for lumbar surgery with an indication including disc herniation
(unilateral or bilateral) or lumbar canal stenosis. Clinical data were
collected including the operative indication alongside financial
data. Costs were compared using a Mann-Whitney test.
Results: Of the 119 cases, 18 underwent surgery for bilateral disc
herniation (12 MIS, 6 Open), 50 cases underwent surgery for unilateral disc herniation (33 MIS, 17 Open), and 51 cases underwent surgery for lumbar spine stenosis (27 MIS, 24 Open). Median costs
were lower for MIS surgery for bilateral disc herniation (median
£5,305 vs. £6,602, p ¼ 0.301), unilateral disc herniation (median
£4,972 vs. £5,385, p ¼ 0.070) and lumbar spine stenosis (median
6,060 vs. 6,208, p ¼ 0.398).
Conclusions: This study is the first to evaluate the cost of service
delivery of MIS compared to open surgery of the lumbar spine,
identifying cost reductions through a MIS approach that did not
reach statistical significance.

Addenbrooke's Hospital, Cambridge, UK

WM2-10
Objectives: To investigate the usage of smart technology in
patients with Degenerative Cervical Myelopathy (DCM). DCM is
common and progressive. Treatment is currently limited to surgery,
but the timing is not without controversy. New international guidelines advise urgent surgery for moderate to severe or progressive
disease and close surveillance for mild disease, and all patients
long-term. This close follow up will put substantial burden on
health services. Moreover, short clinic assessments risk misrepresenting disease severity. Smart technology, through its inbuilt sensors or completion of qualitative assessment, could provide a
telemedicine opportunity. However, given the older demographic
of DCM, is this currently feasible?
Design: Cross-sectional study.
Subjects: Visitors to the patient section of Myelopathy.org, a DCM
charity.
Methods: Google Analytics data were analysed over a 1 year
period.
Results: In 15,761 sessions, 43.1% of users accessed the website
using desktop computer, 40.0% mobile and 16.9% tablet. Of the
mobile users, 96.4% utilised a touchscreen device, 57.6% iOS and
39.7% Android. Apple and Samsung were the most popular devices, utilised by 57.6% and 21.4% of visitors, respectively. Overall,
visitor age was representative of DCM trials. Older visitors were less
likely to use smart technology; only 19.8% of mobile users were 55
or older, compared to 36.3% of overall users.
Conclusions: Smart technology is commonly used by DCM
patients. Any such telemedicine technology would have to be iOS
and Android compatible.

Minimally invasive spine (MIS) surgery in traumatic
thoracolumbar fractures – single centre experience
M. N. Ansar, S. M. Hashmi, A. Ray, K. Ghosh and
A. Golash
Royal Preston Hospital, Preston, UK
Objectives: This presentation discusses the experience at our
Centre with treating traumatic thoracolumbar fractures using MIS
methods and also looks at complications and outcome.
Design: This is a retrospective study reviewing all cases performed
between March 2013 and November 2016
Subjects: In our study there were 99 patients in total, of which
there were 48 males and 51 females aged between 17 and 79
Methods: We reviewed the case notes and imaging to obtain the
relevant data.
Results: The commonest reason for spinal fractures was falls and
road traffic accidents. Fractures were located from T3 to L4 levels.
MIS stabilisation was performed either of five or three spinal segments, depending upon the level of injury. Four cases were treated
with additional short pedicle screws at the level of fracture. Follow
up was for a maximum of two years, with relevant imaging at each
stage. No implant-related complications were recorded and no revisional surgery was required. Pain improvement was noted in the
majority of patients.
Conclusions: MIS surgery is the primary surgical technique to treat
traumatic thoracolumbar fractures at our Centre. There were no
major complications in our series, with good functional outcome
following surgery.

WM2-9

Minimally invasive versus open lumbar surgery: an
economic service evaluation
D. M. Fountain, A. Chauhan, B. Davies, A. G. Kolias,
I. Timofeev and P. J. Hutchinson

WM2-11

Addenbrooke’s Hospital, Cambridge, UK

Kings College Hospital, London, UK

'Foot drop'- Are we aware?
R. G. W. Gullan, T. Mostafa and D. Kulkarni
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Objectives: Foot drop affects the working age group. We have
seen patients with complete foot drop in our clinic which stimulated us to think why they were not referred earlier. Can the outcome of foot drop be improved by emergency referral to the
surgeons?
Design: Prospective.
Subjects: 20 patients presented with foot drop due to degenerative spine disease, during July to October 2016.
Methods: Follow up was done at 1 month and 6 months. The
patients were grouped into: 1. Surgically or conservatively treated
2. Complete and partial foot drop 3. With or without radicular pain.
Results: Out of 20 patients 13 (65%) had surgical intervention, 8
cases were operated within 7 days of admission and 5 cases were
operated electively. 9 patients were treated conservatively, 2 of
them had elective surgery. Mean age was 54 years, M:F ratio 1.8:1,
partial to complete foot drop ratio was 3:2, painful to painless foot
drop ratio was 7:3. 8 out of 13 patients had early surgery within 7
days, 5 (62.5%) improved. 5 out of 13 patients were operated electively 3 (60%) improved. 7 patients were treated conservatively and
only 1 (14%) improved.
Conclusions: Patients treated surgically had better results than the
conservative group. Those who were treated surgically early had
better results than those who were treated electively. Therefore we
feel that Foot drop patients should be referred on emergency basis
to help achieve better results. There is a strong need to increase
awareness among other clinicians for emergency referral of foot
drop patients to the surgeons.

WM2-12

Spontaneous pyogenic thoraco-lumbar
spondylodiscitis and the role of minimally invasive
percutaneous posterior titanium screw fixation
H. El-Maghraby and A. Amit
University Hospital Coventry, Coventry, UK
Objectives: Posterior titanium screw fixation without formal
debridement of the infected tissue and anterior column reconstruction for the treatment of PSD is still controversial. The aim of our
study was to analyse the safety and effectiveness of posterior pedicle screw fixation for treatment of pyogenic spondylodiscitis (PSD)
without formal debridement of the infected tissue.
Design: Retrospective study.
Subjects: From March 2012 to March 2017, 12 patients with pyogenic spondylodiscitis underwent minimally invasive percutaneous
posterior titanium fixation with or without decompression, according to their neurological deficit.
Methods: The outcome was assessed using the visual analogue
scale (VAS) for pain and the Frankel grading system for neurological status. Normalization both of C-reactive protein (CRP) and
erythrocyte sedimentation rate was adopted as criterion for discontinuation of antibiotic therapy and infection healing. Segmental
instability and fusion were also analysed.
Results: At the mean follow-up time of 37 months (range, 12–42
months), resolution of spinal infection was achieved in all patients.
Follow-up computed tomography scan at 12 months after surgery
revealed solid fusion in 10 patients. The VAS before surgery was
9 ± 1.45 and at the final follow-up, it improved to 1.70 ± 1.03, which
was statistically significant (p <0.05). Nine patients had neurological improvement at the final follow-up documented with the
Frankel grading system.
Conclusions: Posterior screw fixation with titanium instrumentation
was safe and effective in terms of stability and restoration of
neurological impairment. Fixation also rapidly reduced back pain.

WM2-13

Management of complex spinal arteriovenous
malformations in adults. A single centre case series
T. Pigott, M. Elliot and H. Nahser
The Walton Centre, Liverpool, UK
Objectives: Spinal arteriovenous malformations (AVM) are rare vascular lesions that represent a significant management challenge.
Recent work highlights the importance of endovascular and conservative interventions in this group. We present our cumulative
experience in the management of 12 patients.
Design: Retrospective case series.
Subjects: 12 cases were identified. All had complex spinal AVMs. 9
presented to our centre, 3 were referred from other neurosurgical
units.
Methods: Chart and database review.
Results: Presentations were: Incidental finding (2), SAH (4), progressive neurological deficit (3) emergency presentation with acute
deterioration (3). All patients underwent MRA and super selective
angiogram. Treatment was based on risk profile and symptoms. 4
patients were managed conservatively. 6 had partial embolisation,
targeted to the AVM aneurysmal component (4 had a single procedure, 2 had multiple aneurysms embolised in stages). 1 patient
had a complete embolisation. 1 underwent surgical excision.
Median follow up was 32 months. 9 remain under review. No
patients had further neurological deterioration or SAH linked to
AVM post embolisation. 3 improved neurologically. Following surgical excision 1 developed neuropathic pain requiring spinal cord
stimulator implantation.
Conclusions: We present our management of 12 complex spinal
AVM’s. In our experience conservative approaches and targeted
partial embolisation appear to significantly reduce the risk of sub
arachnoid haemorrhage and progressive neurological deterioration.

WM2-14

Audit of a standard operating procedure to prevent
wrong-level lumbar spinal surgery with Intraoperative X-ray (full cycle) and adequate level of
decompression
K. Badrana, M. Abdelsadga, O. Koulib and D. K. Mowlea
a

Ninewells Hospital, Dundee, Scotland, UK; bDundee University,
Scotland, UK
Objectives: The accuracy of lumbar spine level marking by palpation. The intraoperative error rate following preoperative X-ray level
marking and the adequate level of decompression.
Design: Prospective clinical audit within a single neurosurgical
unit.
Subjects: All lumbar microdiscectomy or decompression surgery in
the unit between 06-11/15 and 12/15-05/16.
Methods: Prone positioning, palpation of bony landmarks, spinal
needle is placed vertically and lateral X-ray obtained. Prior to closure a further lateral X-ray is performed at the disc space or the
upper and lower borders of the decompression. If there is any
doubt about the initial surgical trajectory an extra X-ray is taken
before fenestration or decompression. Data collected from PACS,
theatre logbook and medical notes.
Results: 409 patients were included in the audits (202.1st-207.2nd.
One patient did not have a preoperative X-ray level check. 350
cases recorded the number of X-ray taken preoperatively. Only
39%1st–52% 2nd required one take. Extra X-ray was taken in 28/
1st–22/2nd cases when the surgeon suspected an incorrect surgical
trajectory. 71%1st–35%2nd were confirmed to be wrong. 8 cases in
the 2nd audit had inadequate level of decompression.
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Conclusions: Palpation is an inaccurate technique. Despite preoperative X-rays, incorrect level was identified in 27 out of 409 surgeries when checked intraoperatively. Hence intra-operative X-rays
play a significant role in minimising wrong level lumbar spine surgery and useful tool to determine the adequate level of
decompression.

WM2-15

Spinal intradural tumours – single centre experience
in treating 93 consecutive tumours
M. N. Ansar, S. M. Hashmi, S. Ghosh, K. Ghosh and
A. Ray
Royal Preston Hospital, Preston, UK
Objectives: Intradural tumours are relatively uncommon and we
looked into 93 consecutively treated tumours which is a substantial
number for a medium sized neurosurgical unit.
Design: This is a retrospective study reviewing all treated intradural
tumours between 2002 and 2006.
Subjects: In our study there were 93 patients of which there were
42 males and 51 females aged between16 and 89.
Methods: Case notes were reviewed to obtain the relevant data.
Results: The tumours were distributed between all regions of the
spine (Cervical-20, Thoracic-39, Lumbosacral-38, Total-97 tumours in
93 patients).Out of the 93 patients 77 had extramedullary tumours
and 16 had Intramedullary tumours. The commonest presentation
was pain in extramedullary tumours and pain and neurological
symptoms in intramedullary tumours (10 patients). Nerve sheath
tumours (meningioma-29 and schwannoma-22) were the commonest extramedullary tumours and ependymoma was the commonest
intramedullary tumour (n ¼ 7). Postoperatively good results were
obtained with only 6 patients developing new neurology.
Complications - 6 patients developed new weakness, 1 patient had
sphincter problems, 4 patients developed CSF leak, and 3 patients
had wound problems. Out of 93 patients 2 needed redo surgery (1
for residual tumour excision and the other for CSF leak repair).
Conclusions: Spinal intradural tumours present in varied age
groups with heterogeneous histological characteristics with mostly
benign histopathology. Good results obtained with minimal complications if operations performed meticulously.

WM2-16

Scottish back pain referral guideline audit
M. Abdelsadg, K. Badran and D. Mowle
Ninewells Hospital, Dundee, UK
Objectives: (1) To assess the compliance of GP referrals with the
Scottish back pain referral guideline. (2) To evaluate if patients
referred with back and or leg pain have received physiotherapy
input prior to being seen in the neurosurgical outpatient clinic.
Design: Retrospective and prospective clinical audit within a single
neurosurgical unit.
Subjects: All patients referred from the primary care to the neurosurgical service with back and or leg pain over 6 months. New
patients seen in the outpatient clinics with back and or leg pain
over 2 months period.
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Methods: GP referrals for back and or leg pain over 6 months
were retrospectively selected from the database, and individually
examined against the Scottish back pain referral guideline.
Prospectively over 2 months, patients seen in the neurosurgical
outpatient clinics with back and/or leg pain, were assessed whether
they have received physiotherapy input.
Results: Only 36% of 298 referrals were compliant with the
Scottish back pain referral guideline. 47% of 159 patients seen in
the neurosurgical clinic have not been seen by a physiotherapist.
Conclusions: The majority of the GP referrals to the neurosurgical
service are not complaint with the Scottish spinal pathway.
Significant number of patients seen in neurosurgical outpatient
clinic for consideration of surgery have not been seen by a physiotherapist. We therefore added a section in the GP electronic referral
form to ensure whether full conservative measures have been
taken before referral to the neurosurgical service.

WM2-17

Prevalence and factors associated with modic
changes of the lumbosacral spine in Nepalese
patients with chronic low back pain
P. R. Nepala, S. Rijala, L. J. Glanczb and U. P. Devkotaa
a

National Institute of Neurological and Allied Sciences, Kathmandu,
Nepal; bDepartment of Neurosurgery, Queen's Medical Centre,
Nottingham, United Kingdom
Objectives: We sought to determine prevalence and factors associated with modic changes (MC) in Nepalese patients suffering from
chronic low back pain.
Design: A prospective study with consecutive sampling was
performed.
Subjects: All patients of 30-70 years of age, presenting to a single
neurosurgical centre with moderate to severe pain (Visual
Analogue Scale (VAS) > 3), for greater than three months duration,
were included.
Methods: Baseline demographic and clinical data including age,
gender, occupation, body mass index (BMI), smoking habit, and history of diabetes mellitus (DM) were recorded. MRI scans were
reviewed to document presence and type of modic changes. Chisquared tests were used to analyse data in SPSS-20.
Results: Overall prevalence of all types of modic changes was
50.5%. Type II MC were the commonest (35.6%), followed by type I
(9.3%) and type III (5.7%). Sixty-seven of eighty-three (80.3%) smokers had MC versus thirty-one of one hundred and eleven (27.9%)
non-smokers (p¼0.000). Thirty-nine of sixty-three (61.9%) patients
in severe pain had MC versus fifty-nine of one hundred and thirtyone (45%) patients in moderate pain (p ¼ 0.032). Significant associations were also observed with increasing BMI (p ¼ 0.001) and age
(p ¼ 0.000).
Conclusions: There is significant association between presence of
MC and smoking, severe pain, increasing weight and age.
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WP1 PAEDIATRICS AND CEREBRO-SPINAL FLUID
WP1-1

Management of paediatric craniopharyngioma:
results of an international survey
B. Pettorinia, T. Tanelloa, C. Malluccia and B. Pizerb
a

Paediatric Neurosurgery, Alder Hey Children's Hospital, Liverpool,
UK; bPaediatric Oncology, Alder Hey Children's Hospital, Liverpool,
UK
Objectives: Craniopharyngiomas are benign tumours arising in the
sellar and/or suprasellar region. They have a close anatomical relationship with surrounding critical structures namely the pituitary
gland, hypothalamus and optic chiasm. These tumours have a propensity to recur and are suitably labelled as a chronic disease. The
literature explores various surgical modalities however, there is a
distinct lack of agreement amongst surgeons.
Design: Survey by mail.
Methods: An 8 question survey addressing 8 management issues
regarding craniopharyngiomas was compiled by the Neurosurgical
team in Alder Hey Children’s Hospital. The survey was electronically
distributed to neurosurgical teams around the world. The survey
addressed three specific areas namely: management of hydrocephalus, surgical approach to craniopharyngiomas and post-operative
management.
Results: We had 91 responses from 67 neurosurgical units in 54
countries. Average consultant level experience 19 years (range 3 to
40) and the average number of surgical cases per surgeon per year
was 180 (range 25–600). Hydrocephalus management: 75% agreed
on hydrocephalus management across 8 cases. Those departments
with a designated surgeon had a significantly higher rate of hydrocephalus management (p ¼ 0.003). However, surgeon experience
did not influence the rate of hydrocephalus management
(p ¼ 0.428). Surgical management: 65% agreed on initial surgical
approach across all cases, considering resection as first choice.
Departmental protocol and designated surgeons significantly
increased the use of a two-stage surgical strategy. Management of
residual/recurrence: Only 45% of respondents agreed on ongoing
management of residual/recurrent disease. 29% chose upfront
treatment with 10.2% opting for surgery, 10.4% photons and 8.6%
protons. 71% chose further treatment on evidence of progression;
with 29.5% opting for radiotherapy and 41.3% further surgery.
Conclusions: Although there are limitations to this survey, our results
suggest future studies should explore a larger cohort of craniopharyngiomas either retrospectively or prospectively to compare management options and surgical outcome. Such studies could provide a
basis from which guidelines can be proposed, but until then, management of craniopharyngiomas will remain a topic of contention.

WP1-2

Early extended midline strip cran iectomy for
sagittal synostosis is safe and effective
J. R. Ellenbogen, J. L. England, C. Turnock and
C. J. Parks
Alder Hey Children's Hospital, Liverpool, UK
Objectives: Passive correction of sagittal synostosis utilising open
extended midline strip craniectomy with bilateral micro-barrel

staving (OEMC) is performed before 20 weeks of age in our unit.
Our aim was to identify the effectiveness and morbidity associated
with this technique.
Design: Observational prospective case series.
Subjects: Non-syndromic patients who underwent OEMC for single
suture sagittal synostosis over a three year period (2014–2016).
Methods: Patients were identified from a prospectively collected
database. Data collection included demographics, operative age,
operative time, head shape measurements, blood loss, transfusion
volumes and surgical infection.
Results: 45 patients were identified in total (12 female, 33 male).
The median age at operation was 131 days (range 99–171). The
median operative time was 117 minutes (range 89–171). 25 (56%)
patients underwent a blood transfusion, the median red blood cell
volume given was 130 mls (range 40–250). The median pre-op cranial index (CI) was 67% (range 61–83). The first post-op CI, taken a
median of 56 (range 12–107) days post-op, was 79% (range 73–90).
This is a median change of 11 (range 0–22) percentage points. 10
patients had follow-up measurements performed after more than 1
year of follow-up (median 433, range 406–583), these patients had
a median change in CI of 8 (range 4–12) percentage points. There
were no complications in this group of patients, and no patients
required re-operation.
Conclusions: Early OEMC for correction of sagittal synostosis is a
safe and effective technique, associated with minimal morbidity,
producing sustained excellent head shape morphology on short to
medium term follow-up.

WP1-3

The effectiveness of ventriculo-peritoneal shunts in
patients with idiopathic intracranial hypertension
A. L. Bjornson, I. Tapply, E. Nabbanja, Z. Czosnyka, M.
Czosnyka, B. Muthusamy and M. Garnett
Addenbrooke’s Hospital, Cambridge, UK
Objectives: To assess the outcome of patients treated with a ventriculo-peritoneal shunt for idiopathic intracranial hypertension
(IIH).
Design: Prospective case series.
Subjects: 28 patients with IIH who had failed medical
management.
Methods: Data on type of shunt, pre- and post-operative symptoms and post-operative complications were analysed.
Results: 27 patients received a ventriculo-peritoneal shunt and 1
patient a ventriculo-atrial shunt. 12 patients had previous
lumbo-peritoneal shunts and 2 patients had venous sinus stents.
All patients had raised CSF pressure on lumbar puncture and
had papilloedema. 25 patients received Orbis Sigma Valves and
3 patients received Strata valves. At follow-up all patients (100%)
had improvement/resolution of papilloedema, 97% had improved
visual acuity and 84% had improved headaches. Mean time to last
follow-up was 17 (range 4–96) months. Complications occurred in 2
patients (7%) who required an early revision of their peritoneal
catheters.
Conclusions: Previous literature reported a ventriculo-peritoneal
shunt revision rate of 22–42%.1 This study demonstrates ventriculoperitoneal shunts can be an effective treatment with a low complication rate in patients with medically refractory IIH.

Reference
1.

Julayanont P, Karukote A, Ruthirago D, Panikkath D, Panikkath R.
Idiopathic intracranial hypertension: ongoing clinical challenges and
future prospects. J Pain Res 2016;9:87–99
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WP1-4

Endoscopic third ventriculostomy in paediatric post
infective hydrocephalus
D. E. O. Ochieng', A. G. Fieggen, A. A. Figaji and
L. C. Padayachy
Red Cross War Memorial Children's Hospital, Cape Town,
South Africa
Objectives: To evaluate outcome of ETV performed in pediatric
post infective hydrocephalus.
Design: Retrospective review.
Subjects: The inclusion criteria included patients under the age of
13 years, diagnosed hydrocephalus, confirmed bacterial aetiology
on CSF (positive gram stain or culture) and ETV as surgical treatment of choice.
Methods: Retrospective review of charts of consecutive patients
seen the Children's Hospital over a 14 year period. No patients
contacted. Charts with incomplete data excluded. Data collected,
anonymized, and analyzed using SPSS.
Results: ETV was the index procedure in 67.39%, the remainder
presented with shunt dysfunction. 21.74% of cases were abandoned due to poor visibility, aberrant anatomy or thick ventricular
floor. 60% of abandoned cases were post tuberculous meningitis.
47.22% of ETVs were successful while 52.78% failed. Success rates
were higher in patients in whom the ETV was an index procedure
rather than post VPS dysfunction (41.94% vs 26.67%), treated vs
active infection (43.75% vs 31.03%), tuberculoma (80%) vs bacterial
meningitis (54.17%) vs TBM (33.33%) and age >1yr (43.33%) vs age
<1yr (25%. No gender difference was noted.
Conclusions: ETV is a useful adjunct in cases of post infective
hydrocephalus. Almost half of the patients may be spared the challenges of shunt insertion. Higher success rates are like in patients
older than 1 year, have the ETV as the index procedure for hydrocephalus and have had the infective cause treated. Tuberculous
meningitis is a poor predictor of outcome.

WP1-5

Lumboperitoneal shunt insertion without
fluoroscopy guidance: accuracy of placement in a
series of 107 procedures
S. Al-Rasheda, H. Kareemb, N. Kalrab, L. D’Antonaa,
M. Obeidata, B. Patela and A. Tomaa
a

The National Hospital for Neurology and Neurosurgery, London, UK;
Charing Cross Hospital, London, UK
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end of the catheter. We suggest that x-ray is recommended to
avoid incorrect level placement. Further investigation could be carried out with a control group with fluoroscopy against patients
without.

WP1-6

The place of the ventriculoatrial shunt in the
management of hydrocephalus: indication, possible
complications and literature review
M. S. Benachour, L. Boublata, F. Bouchenaki,
N. Hamrouche, K. Boustil, Z. Shabhay and S. Bakhti
Ali Ait Idir Hospital, Algiers, Algeria
Objectives: The importance of the VA shunt in the management
of hydrocephalus, their indications, contra indication, possible complications and how to deal with them.
Design: 5 y retrospective study.
Subjects: There are limited options for continuous cerebrospinal
fluid drainage.1 Ventriculoatrial (VA) shunts are provided to drain
CSF from the ventricle into the right atrium of the heart. In some
special events, VA shunts may be an appropriate option.
Methods: VA shunts were placed in 27 patients with repeated
shunt dysfunction or infection. Reasons, clinical findings, replacement methods, and postoperative follow-ups and outcomes were
recorded retrospectively. In 15 cases the shunt was placed for history of abdominal surgery in 4 cases: peritoneal infection in the
rest the shunt was placed for repeated VP shunt dysfunction.
Preparation of the patients included: negative CSF analysis, normal
echocardiography.
Results: All patients were followed postoperatively. No early complications were noticed 8 long term complications were noted (a
valve dysfunction in 6 cases; a case of endocarditis with pulmonary
thrombus; and a fatal shunt nephritis).
Conclusions: VA shunts may be an option for cerebrospinal fluid
drainage at necessary conditions. However, sterilization and general
training on asepsis and antisepsy are the most important determinants affecting the clinical outcome due to the cardio systemic
relationship.

Reference
1.

Yavuz C, Demirtas S, Caliskan A, et al. Reasons, procedures and outcomes in ventriculoatrial shunts: a single-center experience. Surg
Neurol Int 2013;4:10.

b

Objectives: To analyse the position of LP shunts inserted without
portable fluoroscopy guidance.
Design: Retrospective study.
Subjects: 107 patients who had lumbopertioneal shunts between
2006 and 2016
Methods: A retrospective analysis of radiology was performed for
patients who underwent lumboperitoneal shunts between 2006 and
2016 at the National Hospital for Neurology and Neurosurgery.
Patients who had insertion of a LP shunt without fluoroscopy guidance were selected. Patients without post-procedural imaging were
excluded.
Results: A total of 56 cases were excluded due to lack of post-procedural imaging; therefore, 107 post-procedural x-rays were
reviewed. In 17 (15.8%) cases the proximal end of the LP shunt
was placed at L1/L2 level or above.
Conclusions: Insertion of LP shunts without portable fluoroscopy
guidance gives a 15.8% risk of incorrect positioning of the proximal

WP1-7

Ventriculoperitoneal shunt insertion in human
immunodeficiency virus infected adults: a systematic
review and meta-analysis
J. J. M. Loan, N. Mankahla, G. Meintjes and
A.G. Fieggen
Groote Schuur Hospital, Cape Town, South Africa
Objectives: Hydrocephalus is a common complication of human
immunodeficiency virus (HIV) infection. In HIV-infected patients
ventriculoperitoneal shunting (VPS) might be associated with
unacceptably high mortality. Our aims were to compare survival
and clinical outcome at one, six and twelve-months post-VPS
between aetiologies of hydrocephalus.
Design: Systematic review and meta-analysis.
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Subjects: We included randomised and non-randomised studies of
HIV-infected adults treated with VPS. Included studies reported
measures of survival or outcome at one, six or twelve months.
Methods: The following electronic databases were searched: The
Cochrane Central Register of Controlled Trials, MEDLINE, EMBASE,
CINAHL Plus, LILACS, Research Registry, the metaRegister of
Controlled Trials, ClinicalTrials.gov, African Journals Online and the
OpenGrey database. Risk of bias was assessed using validated
domain-based tools.
Results: 601 study records were screened. Eight methodologically
heterogenous observational studies were included. Two included
patients with tuberculous meningitis (TBM) and six included
patients with cryptococcal meningitis (CM). All of the CM and one
of the TBM studies were weak. One of the TBM studies was of
moderate quality. Pooled data was of low to very-low quality. This
data was inadequate for meta-analysis between aetiologies.
1 month survival ranged from 63–100% in CM and 33–62% in TBM.
Conclusions: The evidence base is currently inadequate to inform
prognostication in VPS insertion in HIV-infection.

WP1-8

External ventricular drain associated CSF infections:
a 7 year single centre experience
D. Thompson, S. Patel, S. Innocent and K. Barkas
King's College Hospital, London, UK
Objectives: Insertion of an External Ventricular Drain is a common
operation in neurosurgical departments with relatively high infection risks that can be the cause of significant morbidity and mortality. We present our experience of EVD infections over 7 years and
test associated factors.
Design: A 7-year retrospective analysis of patient data was carried
out to determine infection rate and test factors the literature suggests lead to an increased risk.
Subjects: 870 Neurosurgical patients who underwent EVD insertion
between 2010-2016.
Methods: We used the trust patient record system to identify our
cohort. 85 patients with infections were identified. Age-matched
controls were randomly selected from the remaining patients who
had no EVD or other infection. 3 controls were selected for each
positive case. A multivariate regression model was produced to elucidate any association between EVD infection and various covariates identified in the literature.
Results: Preliminary results reveal an overall 7-year infection rate of
13.9%. Subsequent mortality was 21%, whilst 32% of infections
were associated with a CSF leak. Further factors such as length of
procedure, diabetes, EVD duration, length of hospital stay, and
number of samples taken are also detailed.
Conclusions: EVD infections cause significant morbidity and mortality and better understanding of the factors affecting this can
help inform our management. Implementation of EVD protocols is
an effective means of reducing infections and our present study
aims to support this.

WP1-9

Chiari malformation – a nine year profile of a
specialist clinic ran by a single neurosurgeon
D. Stewart-Watson and T. Carroll
Royal Hallamshire Hospital, Sheffield, UK
Objectives: To profile a Chiari service including indications for surgery and outcomes.

Design: Service evaluation of patients attending a specialist Chiari
clinic run by a single neurosurgeon over a 9 year period 1/1/08 to
1/1/17.
Subjects: 285 new patients were seen over the evaluation period,
mean age 41 (range 16 to 84), 17% male, of which 102 patients
underwent craniocervical decompression (CCD), mean age 40
(range 16 to 75), 20% male.
Methods: Retrospective review of electronic patient records for
consecutive patients. CCD involved routine removal of the C1 arch
and dural opening. Dural substitute or manipulation of the tonsils
was not performed.
Results: Indications for CCD [and post-op outcomes] were Val
Salva (VS) headaches 68 [benefit in 55 (80%)], syrinx 43 [reduction
in 37 (88%)], vestibulo-nystagmic syndrome 8 [resolution in 7], and
VS syncopal episodes 4 [resolution in 3]. Mean post-op stay was
8.2 days (range 3-36). 9 of 30 patients with soft neurologic symptoms having CCD for other indications reported benefit for these
symptoms. Post-op complications were: brain sag 13 (13%), DVT 2,
hydrocephalus requiring shunt 1, wound CSF leak/skin sutures 1,
and coag neg staph meningitis 1. 22 (22%) were symptomatic of
'chemical meningitis' extending hospital stay by 2.9 days
(p ¼ 0.067).
Conclusions: Outcomes were reassuringly comparable to the literature. A management algorithm is presented for this patient group
including entities such as soft neurologic symptoms, vestibulo-nystagmic syndrome, chemical meningitis and brain sag.

WP1-10

A 3 year review of Pott's Puffy Tumour: the
increasing trend
G. S. Gwenero, K. K. N. Kalangu and A. Musara
Parirenyatwa Hospital, Harare, Zimbabwe
Objectives: Primary Objective: to determine the prevalence of
Pott's Puffy tumour (PPT). Secondary objectives: to describe: demographic and clinical features. -the causative factors. -the bacterial spectrum. -the surgical outcome.
Design: Cross-sectional study.
Subjects: All patients with a clinical diagnosis of PPT.
Methods: Cross-sectional study sited at Parirenyatwa Hospital from
January 2014 to December 2016. Inclusion criteria: subperiosteal
abscess and osteomyelitis of the frontal bone. Convenience sampling-study participants were conveniently selected from patient
registers with the selection criteria being the diagnosis above. The
number of subjects that met the inclusion criteria made up the
sample size. Permission was sought from the department of surgery, Joint Research and ethical council and Parirenyatwa hospital.
No conflict of interest. Study funded by investigator. A data questionnaire was used. Two independent data collectors participated
to eliminate omission errors. Statistical analysis tool EPI INFO 2002
was used.
Results: 47 cases recorded with males (85%) and adolescents
(68%). Staphylococcus and streptococcus main organisms with
frontal sinusitis (68%) and trauma (32%) as chief causes. All treated
with surgery. Mortality 0.04%
Conclusions: Prevalence of PPT is not as rare as reported in
English literature. A prospective study is warranted for incidence.
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WP1-11

Foramen magnum decompression for Chiari I
malformations in the paediatric population – a west
of Scotland review
D. Ferguson, R. O. Kane and E. Campbell
Institute of Neurological Sciences, Glasgow, UK
Objectives: A review of foramen magnum decompression operations performed on paediatric patients with primary Chiari I malformation in the West of Scotland. We analyse our indications,
outcomes and complications of this procedure.
Design: A retrospective study covering a 5 year period from 2012
to 2016 inclusive in patients aged <16 yrs.
Methods: 21 patients who underwent foramen magnum decompression in the 5 year period were identified on our departmental
operative database; 14 patients had a primary Chiari I malformation. Their operative records and clinical notes were reviewed.
Results: Patients were aged from 1 year to 15 years old. 50% of 7
patients had an associated syrinx. 12 patients had symptoms of
headache, 7 patients had symptoms attributable to their syrinx. 2
patients had underwent a bone only decompression, 3 had their
dura opened and 9 had an expansion duroplasty. 2 patients suffered postoperative complications; a postoperative haematoma
managed conservatively and a postoperative infection associated
with wound dehiscence. These patients had both had expansion
duroplasty procedures. 13 patients had clinical improvement.
Radiological follow up available in 11 patients all showed clear
improvement.
Conclusions: The current variation in our department’s practice
reflects the national debate regarding the definitive surgical strategy for patients with Chiari I malformation. It is our experience is
that bony decompression with or without duroplasty produces clinical and radiological improvement.
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suitable for definitive surgery. It also gives parents insight into the
realistic outcome of SDR and assists them in decision making.

WP1-13

Paediatric spinal tumours: surgical management
over last 11 years
A. Sheikh, G. Sivakumar, A. Tyagi, P. Chumas and
J. Goodden
Leeds General Infirmary, Leeds, UK
Objectives: To look at our experience of surgical management of
paediatric spinal tumors over last 11 years.
Design: This was a retrospective study.
Subjects: All paediatric patients who underwent operations for spinal tumours between Jan 2006 and Dec 2016 were included in the
study.
Methods: Retrospective analysis was done using operative records
from BPNG database. Images were reviewed using PACS and histopathological reports were analysed using electronic records.
Results: A total of 47 patients underwent 55 procedures for spinal
cord tumours between January 2006 and December 2016. 6
patients had one revision procedure and 1 patient had two revision
procedures performed. 27 procedures were coded as elective, 18 as
early scheduled and 10 were performed as an emergency.
Conclusions: A range of tumours were operated in paediatric age
group in our series. This varied from being extra dural to intramedullary and from benign to malignant pathologies. Most were performed with intra-operative monitoring.

WP1-14
WP1-12

Intrathecal baclofen test dose: predictive role in
selective dorsal rhizotomy selection of patients
B. Pettorini, A. Jesurasa, C. Sneade, D. Hennigan,
R. Kumar and J. Attwood
Alder Hey Children's Hospital. Liverpool, UK
Objectives: The response to SDR is, in particularly GMFCS grade III,
difficult to predict. No studies have looked to see if a trial dose of
intrathecal Baclofen is an effective option for patient selection for
surgery.
Design: Prospective single centre study.
Subjects: Patient with spastic diplegia GMFCS III/IV.
Methods: 12 patients eligible for SDR surgery were given a 24 hour
continuous intrathecal baclofen infusion. Patients were assessed
clinically (Modified Ashworth Scale, modified MRC scale, Global
Rating Scale, informal gait assessment and VGA) at regular intervals
following initiation of intrathecal baclofen, and a decision was
made in conjunction with parents whether to proceed with SDR.
Parents were followed up post-operatively to obtain their opinion
on the trial dose and how it influenced their decision.
Results: A total of 12 patients were included in the study, GMFCS
between III (n ¼ 9) and IV (n ¼ 3). The decision for SDR occurred
in 8 patients (67%) with remaining 4 patients (33%) not undergoing the procedure. Feedback was received from 5 parents; this
was positive in 4 out of the 5 cases.
Conclusions: We recognise the potential role for intrathecal baclofen in patient selection for SDR. Intrathecal Baclofen was useful for
reinforcing clinical decision making in candidates potentially

In-utero repair of a myelomeningocele: report of a
complicated case
N. Kalyal, V. Minichini, A. Kailaya-Vasan, J. PedroLavrador, C. Chandler, S. Bassi and B. Zebian
King's College Hospital, London, UK
Objectives: Since the Management of Myelomeningocele Study
(MOMS 2011), the intrauterine (IU) repair of open neural tube
defects (ONTDs) has become accepted as a standard therapeutic
option in some centres around the world, although not in the UK
where the consensus has been that the risks outweigh the benefits.
We present a case of an IU repair of ONTD with multiple complications at a time when the possibility of in-utero repair in the UK is
being revisited.
Design: Case report and literature review.
Subjects: A preterm neonate was delivered at 26 þ 3 via emergency C-section due to an amniotic fluid leak, 2 weeks following IU
repair of a myelomeningocele carried out abroad.
Results: At birth, it was noted that the repair was likely infected
and mother was also febrile. The child went on to develop an
intraventricular haemorrhage and hydrocephalus, eventually requiring a shunt. MRI revealed Chiari 2 malformation. He was discharged
after a prolonged period on the neonatal unit but required a
tracheostomy and had mild to moderate weakness of the legs.
A lumbar CSF leak at one year of life prompted a return to theatre.
A dermal sinus tract leading to a dermoid cyst was noted and
excised with neurological improvement post-operatively.
Conclusions: Although the reported benefits of IU repair are
attractive, the risks remain considerable. It may be time to compare
open intrauterine repairs with foetoscopic ones to assess whether
the risks can be reduced further.
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WP1-15

Desmoplastic infantile ganglioglioma, a case report
and review of literature
Q. Hama
Neurosurgery Department, Rozhawa Hospital, Erbil, Iraq
Objectives: Desmoplastic infantile gangliogliomas are rare low
grade supratentorial masses that are seen in the paediatric age
group. Typically, they involve the superficial cerebral cortex and
leptomeninges. Despite the large size of these lesions and some
worrisome histological and radiological features, prognosis is generally favourable after gross total resection.
Methods: We report a case of desmoplastic infantile ganglioglioma
in a 2-month-old male infant, computed tomography and magnetic
resonance imaging revealed a supratentorial mixed cystic and solid
temporal tumour. Near total surgical removal was done.
Histopathology revealed features of desmoplastic infantile ganglioglioma, with marked desmoplastic component, glial and neuronal
elements. Immunohistochemistry showed positive staining for glial
fibrillary acidic protein with areas of synaptophysin positivity.
Conclusions: The diagnosis of desmoplastic infantile ganglioglioma
should be considered in differential diagnosis of tumours with a
cystic component and an aggressive appearance.

Objectives: The use of IoMRI is rapidly developing and its coupling
with neuronavigation is aiding safe and effective tumour surgery.
Availability of IoMRI opens a host of opportunities including a noninvasive means of confirming stereotactic biopsy trajectory.
Design: Prospective single centre.
Subjects: We report the experience of a paediatric 3-Tesla intraoperative MRI (IoMRI) unit in the management of patients undergoing biopsy procedures.
Methods: A review of all biopsy procedures was performed. 15
patients underwent biopsies with subsequent immediate use of a
3-Tesla MR scanner co-located with the neurosurgical operating
theatre.
Results: 15 patients have undergone immediate post-operative
MRI scans using the IoMRI facilities following tumour biopsies. 6
patients were female and 9 were male. The median age was 6 years
at the time of surgery. Histological diagnosis was mixed together
with the location. 2 different frameless techniques were used. All
stereotactic trajectories were deemed to be accurate (confirmed by
MRI FLAIR sequence immediately following operation) and all histological specimen acquisitions were also deemed to be accurate. No
direct post-operative complications were observed. MRI offered
immediate confirmation of accurate trajectory.
Conclusions: Immediate post-operative MRI is an effective confirmation strategy that allows visualisation of surgical trajectory in real
time with no compromise on good outcomes following biopsy.

WP1-16

Influences on surgical decision making in paediatric
optic pathway glioma
W. J. Kitchen, C. Mallucci, B. Pizer and B. Pettorini
Alder Hey Children's Hospital, Liverpool, UK
Objectives: To identify factors that may influence the decision to
surgically treat optic pathway tumours.
Design: This is a retrospective study.
Subjects: Subjects are paediatric patients who had undergone surgical or oncological treatment at Alder Hey Children’s Hospital.
Methods: Patient data was collected from prospectively collected
neuro-oncology databases. Case notes, biochemical and radiological investigations were analysed retrospectively.
Results: This is a study of 23 patients (14male: 9 female). Median
age of 9.2 years. The most frequent pathological diagnosis was
pilocytic astrocytoma (n ¼ 13). 5 patients presented with symptoms
and radiological signs of raised intracranial pressure and underwent
surgical debulking with an aim of treating hydrocephalus, however
the most frequent indication for surgery was radiological progression. Only one patient had a clear indication for surgery due to
endocrine dysfunction, 4 patients had both radiological progression
and worsening of vision prior to surgery.
Conclusions: Most patients with optic pathway tumours underwent surgical debulking following definite radiological progression.
Preservation of vision and endocrine function whilst considered did
not appear to influence surgical decision making.

WP1-17

Experience on immediate post-operative MRI for
tumour biopsies
B. Pettorinia, A. Chawiraa, C. Malluccia, S. Avulab and
C. Parksa
a

Paediatric Neurosurgery, Alder Hey Children's Hospital, Liverpool,
UK; bPaediatric Radiology, Alder Hey Children's Hospital, Liverpool,
UK

WP1-18

Endoscopic transchoroidal approach to pineal region
tumour with splitting of the massa intermedia
N. Kalya, C. Burford, V. Minichini, J. Pedro-Lavrador,
A. Kailaya-Vasan and B. Zebian
King's College Hospital, London, UK
Objectives: Combined ETV and tumour biopsy is a common technique in the early management of patients presenting with hydrocephalus secondary to a pineal region lesion. However, the
anatomy of the third ventricle can make it challenging to visualise
and approach such lesions and perform a third ventriculostomy in
a single endoscopic procedure using a rigid scope. We report our
experience in performing an ETV and limited debulking of a pineal
tumour using such a scope through a single burr hole, made possible by splitting the choroid fissure (CF) and massa intermedia
(MI).
Design: Case report and literature review.
Subjects: A 13-year-old boy presented with a two-day history of
rapidly progressive headache with blurred vision, diplopia and
vomiting. Brain MRI revealed a pineal region lesion associated with
obstructive hydrocephalus.
Results: An endoscopic transchoroidal approach with splitting of
the MI combined with an ETV was performed. This allowed successful management of the obstructive hydrocephalus and a limited
debulking of the pineal tumour. The histopathologic examination
revealed an immature teratoma. Post-operatively the patient made
an uneventful recovery.
Conclusions: The endoscopic transchoroidal approach with splitting of the MI, when possible, allows the management of the
hydrocephalus and biopsy of the tumour even when a solid scope
is used. With experience and improved instrumentation, the complete resection of pineal tumours may certainly become possible in
the future.
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WP1-19

WP1-21

Outcome and presentation of paediatric intracranial
aneurysms: a 10 year review
N. Slatora, N. Mundila, D. Parikha, A. Thomasb,
R. Walsha and D. Rodriguesa

Dermal sinus in children about 11 cases and
literature review
M. S. Benachour, F. Bouchenaki, N. Hamrouche,
K. Boustil and S. Bakhti

a

E.H.S Ali Ait Idir Hospital, Algiers, Algeria

Birmingham Children’s Hospital, Birmingham, UK; bQueen Elizabeth
Hospital, Birmingham, UK
Objectives: Review paediatric intracranial arterial aneurysm.
Design: Retrospective analysis.
Subjects: 19 children, aged 3 weeks – 15 (9.5) Years with
M:F ¼ 2.2(13/6).
Methods: Review electronic records and radiology between 20072017.
Results: Presentation: Emergency (16), antenatally (2), other (1).
Interventions: 10 (53%) underwent coiling, 3(16%) Onyx embolization, 3 (16%) surgical clipping, 1 (5%) was referred elsewhere and 2
(10%) died prior to definitive treatment. Following SAH, 4 (21%)
children died, all within 72 hours. 4 patients underwent external
ventricular drain, 3 patients required haematoma evacuation and 1
patient required both procedures. Morbidity: Ongoing seizures (3),
1 with associated hemiparesis, persistent occulomotor palsy (1), significant behavioural problems (3). A second SAH aged 18 (1).
Overall morbidity was 8 (42%). Location: 15 (78.9%) were anterior
circulation (ICA 4, MCA 6, ACA 3, AComA 2) and 4 (21.1%) were
posterior circulation (PCA 2, SCA 2). Outcome: posterior circulation
was associated with poorest outcome - 100% mortality PCA aneurysm and 50% morbidity with SCA. In anterior circulation aneurysms, MCA aneurysm had the poorest outcome. Of the 6 patients,
1 died and 3 of the remaining 5 had ongoing morbidity.
Conclusions: Boys are twice as likely to have an aneurysm.
Although rare, aneurysms accounts for significant mortality and
morbidity. 10% died at presentation. The mainstay of therapy is
endovascular in 69%, surgical in 13%. Unlike adults, morbidity is
related to the initial pathology rather than vasospasm.
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Objectives: Define the dermal sinus clinical presentations possible
complications and post operative outcome.
Design: Retrospective study.
Subjects: Dermal sinus is a rare pathology caused by embryological defect that forms an abnormal tract between the skin and
underlying neural structures most often in the lumbo-sacral region.
Diagnosis should be suspected with skin findings. Complications
can be infectious, neurological, orthopedic and vesico-urinary disorders. Surgical resection avoids the complications1.
Methods: Our study focuses on 11 cases of dermal sinus ranging
in age from 03 months to 11 years revealed by skin abnormalities.
All the patients benefited from an MRI.
Results: Sex ratio is 2F/1M. Skin abnormalities in the spinal lumbosacral region are the most frequent by 72.72% of cases then the
neurological deficits in 27%. It must be distinguished from the coccygeal pits which require no treatment. The research associated
lesions found: thick filum in45%of cases; dermoid cyst, intra dural
abscess, syrinx, hydrocephalus in27%. DS ends most frequently in
the dural surface in 72%; in dermoid tumour in 14%; attached to
the filum in 14% surgical excision was done in 100% of cases with
good results in 90% of cases and stabilization in 10%.
Conclusions: The DS is a rare disease but a neurological examination is required for newborns in search skin abnormalities. Once
the diagnosis is made surgery remains the treatment of choice to
prevent installation of neurological or infectious disorders.

Reference
1.

WP1-20

Long-term outcomes of endoscopic third
ventriculostomy in a paediatric population
D. Parikh, N. Slator, N. Mundil, D. Rodrigues, A. Walsh
and G. Solanki
Birmingham Women's and Children's Hospital, Birmingham, UK
Objectives: Endoscopic Third Ventriculostomy (ETV) is an established treatment for obstructive hydrocephalus and avoids the
need for implanted hardware. The authors present the long-term
outcomes of patients who underwent ETV for all aetiologies at
their institution.
Methods: All patients who underwent ETV at Birmingham
Women’s and Children’s Hospital between March 2006 and May
2017 were analysed. 138 consecutive patients (neonate to age 16)
had 143 ETVs during this period.
Results: Median follow up was 5yrs 9 months (3.5 months–11yrs
2 months). ETV success by age was as follows: <1 month
33.3% (2/6), 1–6 months 64.3% (9/14), 6 months–1yr 76.5% (13/17),
1–10 yr 74.6% (50/67), >10 yr 85.3% (29/34). Neoplasia was the
most common aetiology (ETV success 85%), followed by aqueductal
stenosis (ETV success 67%). Overall complication rate was 14% with
the most common complication a CSF leak. Mortality secondary to
ETV was 0.
Conclusions: ETV is a safe procedure with good long-term outcomes and as found previously patient’s age and underlying aetiology impact on ETV success.

Kaufman B.A. Neural tube defects. Pediatric Clin N Am 2004;
51:389–419.
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Incidence of carotid injury in basal skull fractures
G. Kulkarni, A. Kumaria, A. Ammar, K. Mehta,
S. C. Woolman and S. Basu
Queens Medical Centre, Nottingham, UK
Objectives: Carotid artery injuries (CAI) though rare, can be fatal if
undiagnosed and treated early. We set out to assess the incidence
of carotid artery injury in patients with basal skull fractures in our
institution over a 10 year period. The incidence of CAI, patient
demographics, mode of injury, presentation symptoms and treatment offered will be discussed.
Design: Analysis of all patients referred to QMC from 2006 to 2016
with the keyword search including basal skull fractures (BoS), skull
base fractures, carotid canal injuries and CAI on our radiology
systems.
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Subjects: Over 2000 patients with suspected basal skull fractures
were radiographically analysed. Patients with search words confirming skull base or basal skull fractures were more carefully
scrutinized.
Methods: Radiological analysis of patients with confirmed basal
skull or skull base fractures was performed to assess for carotid
canal injury and carotid artery injury. In patients with confirmed
fractures, we analysed how many of them went on to have a CTA
or an MRA or a DSA. We then analysed these results to identify
carotid canal and carotid artery injuries. In patients who had CAI,
we analysed them individually to see their mechanism of injury
and presentation symptoms and their treatment as well as follow
up review.
Results: Out of 2032 patients analysed with suspected skull base
or basal skull fractures, 557 patients actually had confirmed fractures. 59 patients had carotid canal injury. 17 patients had CAI,
either a dissection or a pseudoaneurysm or CCF. We analyse these
17 patients in detail.
Conclusions: CAI is rare but if not detected and treated early, can
give rise to significant morbidity and mortality. High index of suspicion is necessary to diagnose and treat this serious condition.

was improved in 64.5%, with an mRS of 0–3 in 61.3%. 2/32 comatose patients died (mortality 6%). 67 patients aged >90 were identified (range 90–99, mean 92.4). Mean GCS in this group was 13.
62/67 (92.5%) underwent burrhole drainage, with the remainder
undergoing craniotomy. mRS at discharge was improved in 49.3%
with an mRS of 0–3 in 58.2%. 6/67 of surgically treated elderly
patients died (mortality 9%).
Conclusions: The majority of patients in coma prior to drainage of
their CSDH improve postoperatively with good functional outcome.
A reasonable proportion of elderly patients also improve with surgery. Surgery should be considered in CSDH regardless of GCS and
age.

TM1-4
withdrawn

TM1-5
TM1-2
withdrawn

Outcomes and survival of surgical intervention
under local versus general anaesthesia for chronic
subdural haematoma in the elderly
H. Abu-Arafeha and C. Kaliaperumalb
a

University of Edinburgh, Edinburgh, UK; bWestern General Hospital,
Edinburgh, UK

TM1-3

Subgroup analyses of patients presenting in coma
and very elderly patients from the national CSDH
study
L. J. Glancza, I. Coulterb, P. Hutchinsonc, A. Koliasc,
P. Brennand and The British Neurosurgical Trainee
Research Collaborativee
a
Queen's Medical Centre, Nottingham, UK; bRoyal Victoria Infirmary,
Newcastle, UK; cAddenbrooke’s Hospital, Cambridge, UK; dWestern
General Hospital, Edinburgh, UK; eThe British Neurosurgical Trainee
Research Collaborative

Objectives: We sought to determine functional outcome in two
CSDH patient subgroups usually considered to have poor
prognosis.
Design: A nationwide, multi-centre, prospective cohort study was
performed between May 2013 and January 2014 in 26 participating
neurosurgical units (NSU).
Subjects: The first subgroup was surgically treated patients in
coma pre-operatively. The second subgroup was surgically treated
patients aged >90.
Methods: Baseline and clinical details were collected. The outcomes of interest were modified Rankin scale (mRS) at discharge
and mortality.
Results: 32 patients in coma preoperatively were identified. Mean
age was 74 (range 40–94). In the comatose group mean pre-operative GCS was 7 (motor score of 4), and three patients had a GCS of
3. 27/32 patients (84%) underwent burr-hole drainage, and the
remaining 5/32 (16%) underwent craniotomy. mRS at discharge

Objectives: Chronic subdural haematoma (CSDH) is a common
neurosurgical occurrence and surgical treatment is often beneficial.
CSDH incidence is expected to rise with the increasingly aging
population. In most cases, CSDHs are drained under general anaesthesia (GA). Drainage under local anaesthesia (LA) is usually
reserved for those deemed medically unfit for GA. This study aims
to compare the clinical outcomes of patients undergoing CSDH
drainage under LA versus GA.
Design: Retrospective analysis.
Subjects: Patients 65 years of age that underwent CSDH drainage between 13/10/15 and 21/12/16, in the Western General
Hospital, Edinburgh.
Methods: Comparisons between patients undergoing LA and GA
operations were made and statistical analyses performed.
Results: 67 patients were identified and included in the study. 14
underwent LA operations and 53 underwent GA operations. Preoperative morbidity was significantly higher in the LA group, as
scored by the Charlson Comorbidity Index. Survival at 6 months
was 64.3% in the LA group and 88.7% in the GA group. LA operations had a similar effect as GA operations in improving functional
outcome after surgery. Statistical analyses on good and poor outcome groups showed comorbidity had a strong association with
outcome after surgery.
Conclusions: LA operations for CSDH have a positive effect on
patient outcomes, comparable to GA operations. Survival differences are likely due to differences in pre-operative morbidity. A prospective randomised study is needed to prove a benefit in these
patients.

BRITISH JOURNAL OF NEUROSURGERY

TM1-6

Does drain position and duration influence
outcomes in patients undergoing surgery for
chronic subdural haematoma? Lessons learnt from a
UK multi-centre prospective cohort study
L. J. Glancza, M. Poonb, I. Coulterc, P. Hutchinsond,
A. Koliasd, P. Brennane and The British Neurosurgical
Trainee Research Collaborativef
a
Queen's Medical Centre, Nottingham, UK; bTranslational
Neurosurgery, Department of Clinical Neurosciences, Western
General Hospital, Edinburgh; cRoyal Victoria Infirmary, Newcastle,
United Kingdom; dAddenbrooke’s Hospital, Cambridge, UK;
e
Department of Clinical Neurosciences, Western General Hospital,
Edinburgh, UK; fThe British Neurosurgical Trainee Research
Collaborative
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85(range 80-99). 18(8%) had GCS <9 at referral. Acute TBI, vascular
injury and chronic TBI represented 24%, 21% and 16% of referrals
respectively. Only 4% of this age group was transferred for further
care: the most common diagnosis was chronic subdural
haematoma.
Conclusions: In 2016, 4.7% of Scotland's population was >80
years. Our results show octogenarians disproportionately feature in
acute referrals for neurosurgical care. Robust evidence on the
impact of age on outcomes is required to fairly distribute resources
in the context of an ageing population, but decisions must not be
based on age alone.

Reference
1.

Galbraith S. Head injuries in the elderly. Br Med J 1987;294:6568:325

TM1-8
Objectives: Drain insertion following chronic subdural haematoma
(CSDH) evacuation improves outcomes. We assessed whether variation in drain positioning and duration of placement is important.
Design: A nationwide, multi-centre, prospective cohort study of
CSDH patients was performed between May 2013 and January
2014.
Subjects: Patients aged >16 years undergoing surgical drainage of
primary CSDH, who had either subdural or subgaleal drain insertion
at the time of operation.
Methods: Baseline and clinical details were collected. Primary outcomes comprised modified Rankin scale (mRS) at discharge and
symptomatic recurrence requiring re-drainage within 60 days.
Comparisons were made using multiple logistic regression models.
Results: 639 patients underwent drain insertion, of which 577
(90.6%) were inserted during burr-hole evacuation. Recurrence risks
were 7.7% (44/525) and 7.6% (4/49) for subdural and subgaleal
drains, respectively (p ¼ 0.96). Recurrence risks for subdural drains
placed via frontal burrhole (6.4%) or parietal burr hole (8.7%) did
not differ significantly (p ¼ 0.38). Recurrence risks were comparable
for drains removed after 24, 48 or 72þ hours (p ¼ 0.98). Similarly,
discharge mRS scores were not significantly different between
these subgroups.
Conclusions: Drain position and duration do not influence recurrence risk or clinical outcomes after CSDH drainage. Placement
should therefore be guided by intra-operative findings and surgeon
preference. 24 hours of drainage allows for rapid mobilisation but
requires further study.

TM1-7

Geriatric neurosurgery: past, present and future
K. Agyemang, A. Osman and C. Barrett
The Institute of Neuroscience, Glasgow, UK
Objectives: In 1987, the chance of death or disability following
severe traumatic brain injury (TBI) rose by 3.6% for each additional
year >35, with 100% predicted mortality or severe disability for an
80-year-old1. Elderly patients were generally refused admission.
Today, improvements in care have led to 37–55% predicted
6-month mortality for the same octogenarian. We evaluated referral
patterns and outcomes for patients older than 80.
Methods: All patients aged >80 years referred for acute neurosurgical intervention were retrospectively identified over a 4-month
period. Data on demographics, performance status, diagnosis and
referral decision were collected. Mortality and functional independence at 30 days was assessed.
Results: 1809 patients were referred over the audit period.
227(12.5%) pts were >80 years. 1:1 male:female. Median age was

Camel bite: an uncommon cause of penetrating
head injury in a preteenager
A. M. Koko, N. J. Ismail, A. Lasseini and B. B. Shehu
Usmanu Danfodio University Teaching Hospital, Sokoto, Nigeria
Objectives: To describe an unusual case of penetrating head injury
caused by camel bite and outline the management.
Design: Case report.
Subjects: Twelve year old boy with head injury caused by camel
bite.
Methods: A twelve year old boy was referred from primary health
care centre with alteration in level of consciousness and fever, fifteen days after bitten by father's camel. The camel had picked up
the boy by its teeth, shaken him and thrown away onto the
ground. At presentation his Glasgow coma score was thirteen and
febrile with axillary temperature of 38.9 degree celsius. There was
both right and left sided temporo-parietal wound with eviscerated
brain tissue. Brain Computed tomography scan showed bilateral
temporo-parietal bone fractures, abscesses and depressed segment
on the left side and surrounding edema. Patient was optimised
with, intravenous fluids, intravenous antibiotics and anticonvulsant.
Subsequently had bilateral temporo-parietal craniectomies, elevation of depress segment, debridement and drainage of abscesses.
Patient improved remarkably and parents were counselled for cranioplasty after three months.
Results: Patient had good outcome and is being planned for
cranioplasty.
Conclusions: Management of camel bites injury can be challenging
to both the Neurosurgeon and patients due to its complexities, as
can present with both penetrating and blunt traumatic brain injury
in an individual. The index case had occurred in rutting season
(November-March), therefore care should be taking when handling
camels especially during this period.

TM1-9

Traumatic haemorrhage of multiple cavernomas
D. Lowes, A. Taha, N. Kerr and P. Bhatt
Neurosurgery, Dunedin, New Zealand
Objectives: A case of multiple haemorrhages from presumed cavernomas following trauma.
Design: Case report.
Subjects: Single patient.
Methods: Retrospective case notes and imaging review.
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Results: 59 year old male tourist knocked off bike into water by a
passing motor vehicle. He was being followed by a friend on a
bike, who noted no sign of reduced consciousness. Extracted himself from the water, on arrival of ambulance patient was E4 V5 M5
noted soft tissue injury to occiput, and cycling helmet damaged at
occiput. On arrival to ED the patient had deteriorated to E2V3M4.
A trauma CT was performed which showed three discrete, welldefined areas of hyper attenuation in the right Pons, right occipital
lobe and superior right frontal lobe. Intubated and ventilated on
ICU with neuroprotective measures and MRI of head which demonstrated the known lesions as well as multiple punctuate areas of
susceptibility superiorly at the grey-white junction on susceptibility
scan. It was later discovered that the patient had a PTA following a
fall 7 months previously and a non-contrast CT of the head was
performed at this time, the images of this were reviewed and no
corresponding lesions were identified. After 3 days on ICU, the
patient was less responsive, a repeat CT showed oedema surrounding the lesion in the Pons. The patient was started on dexamethasome and improved. The patient was repatriated 11 days following
admission and was E3V3M6 at this time. He had a left hemiparesis.
Conclusions: Spontaneous haemorrhage of three discreet lesions
following trauma.

TM1-10

Fever worsens neurological outcome in patients
with acute traumatic spinal cord injury
M. J. Gallaghera,b, M. C. Papadopoulosa and
S. Saadouna
a

St Georges Hospital, London, UK; bThe Walton Centre, Liverpool, UK

Objectives: Traumatic spinal cord injury is a catastrophic event.
Here, we investigated whether fever that occurs in the first few
days after a spinal cord injury is detrimental.
Design: Prospective observational study.
Subjects: We recruited 44 patients aged 18–70 years, with acute,
severe spinal cord injuries (American Spinal Injuries Association
grades A–C).
Methods: Temperature was measured from the axilla. We defined
high fever 38  C. A pressure probe and a microdialysis catheter
were placed on the spinal cord surface at the injury site. From the
injury site, we monitored for up to a week. We also computed the
fever burden for each patient, categorised into none, low, medium
or high.
Results: Our data indicate that fever occurs frequently after spinal
cord injury (37% of the time). Compared with normothermia, high
fever was associated with significantly more deranged injury site
metabolism, lower glucose (median 1.7 vs 3.2 mM), higher lactate
(7.2 vs 5.0 mM), higher glutamate (median 6.4 vs 5.7 mM) and
higher lactate-to-pyruvate ratio (median 36.6 vs 28.6). The detrimental effect of high fever on metabolism was evident over a wide
range of spinal cord perfusion pressures. Multivariate logistic
regression analysis showed that the adverse effect of higher fever
burden on neurological outcome was independent of ASIA grade
on admission and patient age.
Conclusions: We thus propose that fever in patients with acute
traumatic spinal cord injury should be aggressively treated to
improve neurological outcome.

TM1-11
withdrawn

TM1-12

Discrepancy between factors correlated to
prehospital intubation and outcome in traumatic
brain injury
E. Thelina, R. R. Wahlinb, B. Bellanderc, A. Helmya,
M. Svenssonc and D. Nelsonc
Addenbrooke's Hospital, Cambridge, UK; bS€
odersjukhuset,
Stockholm, Sweden; cKarolinska Institutet, Stockholm, Sweden
a

Objectives: Today, no robust evidence exists showing that prehospital endotracheal intubation improves outcome in patients suffering from traumatic brain injury (TBI). Our aim of this study was to
explore the characteristics of traumatic brain injury (TBI) patients
that undergo prehospital intubation and, in turn, if these parameters affect long-term functional outcome (Glasgow Outcome Scale,
GOS).
Design: Retrospective, observational study.
Subjects: A total of 458 TBI patients (n ¼ 178 unconscious).
Methods: Uni- and multivariable logistic regression were employed
to examine which parameters were independently correlated to
pre-hospital in-tubation and outcome.
Results: Multivariable analyses indicated that high energy trauma,
pre-hospital hypotension, pupil unresponsiveness, mode of transportation and distance to the hospital were independently correlated with prehospital intubation, and among them only pupil
responsiveness was independently associated with outcome.
Prehospital intubation was neither associated with outcome in
unconscious TBI patients in univariate regression (p ¼ 0.296), nor
did it add independent information in a step-up model of versus
GOS (p ¼ 0.154).
Conclusions: There is a distinct discrepancy between factors correlated with prehospital intubation and parameters associated with
outcome. We believe this indicates that the decisions to intubate
or not at the scene are based on judgments that are multifactorial
and difficult to assess in a retrospective analysis, but could be
beneficial for the individual patient.

TM1-13

Computed tomography (CT) Marshall score as a
predictor of outcome in severe traumatic brain
injury patients at a national referral hospital
N. K. Mohana, D. O. Olunyaa, A. O. Odhiambob and
N. J. M. Mwangombeb
a
Kenyatta National Hospital, Nairobi, Kenya; bUniversity of Nairobi,
Nairobi, Kenya

Objectives: To determine the predictive value of CT Marshall score
in addition to clinical parameters on the 6 month outcome of
severe TBI patients.
Design: Prospective cohort study conducted for a period of one
year from May 2014 to April 2015.
Subjects: 86 patients above 16 years with severe TBI recruited by
random sampling at the Kenyatta National Hospital, Kenya.
Methods: Clinical parameters age, BP, GCS and CT scan Marshall
Scoring evaluated at admission. Follow-up at 6 months for GOS.
Logistic regression analysis done.
Results: Male to female ratio was 9:1. Patients aged 21-50 yrs
accounted for 75.5%. RTA (motorcycle and pedestrian injuries) and
assault as cause of injury at 63.9% and 27.9% respectively. Overall
mortality rate was 52.3%. Patients with GCS of 3 and GCS of 8 had
mortality of 85.7% and 35.3% respectively. GCS of 3-4 and GCS 7-8
had favourable outcome in 11.7% and 52.3% respectively. The CT
Marshall score of 1, 3 and 4 had mortality of 30%, 83.3% and 100%
respectively at 6 months. Marshall 1 and 3 had favourable outcome
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in 70% and 16.7% respectively at 6 months Age, admission GCS
and the CT Marshall score had significant correlation with the 3
and 6 month GOS (p < 0.05).
Conclusions: The demographics and outcomes of severe TBI in
Kenya are different from developed countries. Availability of ICU
care and access to hospitals are major challenges. CT Marshall
score is a reliable predictor of outcome in severe TBI in the Kenyan
population. Marshall CT score was comparative to GCS score on
outcome at 6 months (p < 0.05).

TM1-14

A Nepalese single-centre algorithm for cranioplasty
insertion and assessment of clinical outcomes
S. Rijala, P. R. Nepala, L. J. Glanczb and P. R. Devkotaa
a

National Institute of Neurological and Allied Sciences, Kathmandu,
Nepal; bDepartment of Neurosurgery, Queen's Medical Centre,
Nottingham, UK
Objectives: We sought to review our algorithm for cranioplasty
insertion and evaluate clinical outcome.
Design: This is a single-centre retrospective cohort study.
Subjects: All patients who underwent autologous, acrylic or titanium cranioplasty over five years for previous decompressive craniectomy in the setting of trauma or stroke were studied.
Methods: Outcomes of interest included morbidity, mortality and
modified Rankin scale (mRS). Data were analysed using Fisher’s
Exact and Chi-Square tests.
Results: 47 patients met criteria for inclusion, with mean age of 31
years. The majority of patients had undergone previous decompression for traumatic brain injury (85.1%). Mean interval between
initial surgery and cranioplasty was 11.5 weeks (range 3–78). 12.8%
(6/47) had radiological evidence of hydrocephalus pre-cranioplasty
and underwent lumbo- or ventriculo-peritoneal shunting just prior
to, or during cranioplasty. 23.4% of patients (11/47) underwent
peri-operative lumbar drain insertion, due to persistent flap fullness
(in the absence of overt hydrocephalus) after general anaesthesia
for cranioplasty. Cranioplasty infection rate was 6.4% which was
significantly associated with previous abdominal bone flap preservation site infection (p ¼ 0.042). We conservatively managed one
postop extradural collection and small contusion. There were no
mortalities or deterioration in mRS scores postoperatively.
Conclusions: We report on our algorithm for cranioplasty insertion
and observed no functional decline, alongside low overall
complications.

TM1-15

Correlating facial fractures and cranial injuries
V. Paragioutsikosa, N. Tzerakisa, C. Iliadisb,
N. Konsolakisc and D. Arvanitakisc
a

University Hospitals of North Midlands, Stoke on Trent, UK;
Ippokration General Hospital, Thessaloniki, Greece; cVenizeleio
General Hospital, Heraklion, Crete
b

Objectives: The aim of this study was to evaluate individuals with
various traumatic injuries and to explore the relationship between
facial fractures and cranial injuries.
Design: A retrospective study was performed in the Venizeleio
General Hospital in Crete, Greece during a 5-year period
(2008–2013).
Subjects: Data were collected from patients that presented a combination of facial fractures and suspected cranial injuries.
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Methods: The complete medical record of each patient was
reviewed, recording the following: age, gender, cause of injury,
type of facial fractures, type of cranial injury, and the Glasgow
coma scale.
Results: Among 37 patients, 11 were females and 26 males. The
ages of the patients ranged from 15–65 years with mean age being
36.3 years. A total of 23 (62.2%) patients were admitted with cranial injuries and 14 (27.8%) without. As to the injury mechanism,
19 patients were motorcyclists, while 18 were car occupants. In
patients with cranial fractures, the most frequent type involved the
frontal followed by the sphenoid, in contrast to the facial fractures
which were the naso-ethmoidal and the zygomatic. Furthermore,
fronto-zygomatic fractures were the most common in those without cranial injuries. No significant relationship was noted between
the number, the location of the fractured bones and the cranial
injury. Noteworthy, 9 patients with facial fractures were not diagnosed during the first 24 hours, whereas, in 7 cases fracture fixation
was performed immediately after.
Conclusions: Traffic accidents presented the most frequent type of
injury mechanism and fronto-zygomatic bone involvement were
the most common fractures.

TM1-16

Global neurotrauma outcome study 1 (GNOS-1) –
proposal for a multi-centre, international
prospective cohort study in neurotrauma worldwide
D. Clark, P. J. Hutchinson and on behalf of the Global
Neurosurgical Outcomes Study
University of Cambridge, Cambridge, UK
Objectives: Neurotrauma accounts for a significant amount of
death and disability worldwide and the majority of this burden
affects individuals in low-and-middle income countries. However,
considerable geographical differences have been reported in the
care of patients following neurotrauma. We aim to provide a comprehensive international picture of the management and outcomes
of patients undergoing emergency cranial surgery after traumatic
brain injury (TBI) worldwide.
Design: Multi-centre, international, prospective cohort study.
Subjects: Any unit performing emergency cranial surgery for TBI
worldwide will be eligible to participate. All TBI patients who
receive emergency cranial surgery in any given consecutive 14-day
period between October and December 2017 in a given participating unit will be included.
Methods: Each participating unit will form a designated study
team responsible for gaining local approval, identifying patients
and conducting data collection. Anonymous data will be collected
via a secure online platform.
Results: 30 data points will be collected related to patient demographics, details of injury mechanism, timing and nature of surgery,
and immediate post-operative complications. The primary outcome
measure for this study will be 14-day mortality.
Conclusions: The GNOS-1 study aims to provide a global picture
of the management and outcomes of patients undergoing emergency cranial surgery following TBI. In addition, this will establish a
network of researchers to facilitate future research in global
neurotrauma.
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TM1-17

A neurosurgical unit’s decompressive craniectomy
practice for traumatic brain injury following the
DECRA and RESCUEicp study
S. Shumon and C. McMahon
The Walton Centre, Liverpool, UK
Objectives: Decompressive craniectomy (DC) for traumatic brain
injury (TBI) remains a strong topic of discussion. A key question
relates to the timing of DC and where it fits into the management
of TBI. Two recent studies, DECRA and RESCUEicp, have attempted
to clarify this topic; however there is yet to be a consensus on the
indications and optimal timing for DC. Current practice varies
amongst neurosurgical centres with DC commonly forming part of
a second-tier intervention. In this study we reviewed the DC for TBI
practices in a neurosurgical centre following the DECRA and
RESCUEicp studies to identify common triggers and timing for DC.
Methods: Retrospective data was collected on presentation, management, indication and outcome for DC from case notes, charts
and scans on all patient that underwent a DC in 2016. The data
was reviewed for common patterns leading to DC.
Results: 20 DC were performed at the Walton Centre in 2016. 8
patients underwent delayed DC following ICP monitoring and initial medical management and 12 underwent immediate DC due to
ASDH and sluggish/unreactive pupils. Of the 8 patients whom
underwent delayed DC 3 died, 4 had severe disability and 1 had
good recovery. Of the 12 patients whom underwent immediate DC
4 died, 4 had severe disability and 4 had moderate disability.
Conclusions: Predicting disability following DC remains difficult.
Despite the DECRA and RESCUEicp studies, there is still very little
guidance on the optimal timing for DC and thus the decision to
perform DC for TBI remains challenging.

TM1-18

A low-cost, fast and accurate technique for patientspecific acrylic cranioplasty using 3D-printed mould
B. H. T. Ronalda, Z. X. Ngb, B. L. Quahb,
D. W. N. Vincenta, C. N. Choua, T. T. Yeoa, B. C. Pangb
and W. R. Y. Eugeneb
a
National University Hospital, Singapore; bKhoo Teck Puat Hospital,
Singapore

Objectives: Evaluate accuracy of acrylic cranioplasty technique
based on postoperative CT Compare cost and timing between
patient-specific-acrylic cranioplasty and other custom made
implants.
Design: Technical note.
Subjects: Post-craniectomy patients.
Methods: Skull defect was reconstructed from post-craniectomy CT
and corresponding mould was fabricated using 3D-printing technology.1 Intraoperatively acrylic bone cement was mixed, set and
removed from mould. Cranioplasty performed with standard op
techniques. Postop CT obtain for evaluation. Baseline data are
recorded (demographics, indications, antibiotic). Surgical details
(duration, complications, GCS, GOS-E, length of follow-up).
Results: 18 cases from '02/2015 to '05/2017. Mean 49.6 years
(range of 25–73) Indication of craniectomies: 12 TBIs, 3 SAHs, 1
ICH, 1 AVM, 1 Infarct. Mean follow-up 7.5 months (range 2–20).
Mean GOS-E is 5 (range 1–8). Post-cranioplasty complications: 4
hematoma, 1 infection. These cases underwent surgical revision
with good results. 5 cases with pre-existing hydrocephalus did not
improved required ventriculo-peritoneal shunt. Average time of
manufacturing 7-10days, in contrast to 21–30 days for commercial
products. Implant cost SGD 2K vs SGD 8K.

Conclusions: Cranioplasty using an acrylic bone-cement fashioned
from 3D-printed mould is quick, accurate and cost-saving alternative option.

Reference
1.

Dean, D, Min, KJ, Bond, A. Computer aided design of large format
prefabricated cranial plates. J Craniofacial Surg 2003;14:819–32.

TM1-19

Cranioplasty with autologous bone graft vs
synthetic materials after craniectomy
J. Merola, N. Ermalai, M. Abdulla, M. Zaben, I. Bhatti
and P. Leach
University Hospital of Wales, Cardiff, UK
Objectives: To assess outcomes of cranioplasty at University hospital of Wales. Primary outcome was failure of cranioplasty defined
as the requirement for re-operation. Secondary outcomes were
death and complications.
Design: Retrospective cohort study.
Subjects: Patients aged >18 years old who underwent cranioplasty
at our hospital
Methods: Retrospective data collection for all patients who underwent cranioplasty between 2002 and 2016 at our hospital. All indications for cranioplasty were included and all patients were over
the age of 18.
Results: 202 cases were included, 91 female and 111 males.
Average age was 43. Unilateral craniectomies (94%) were most
commonly performed. 28(13.8%) underwent autologous cranioplasty while 174(86%) with a synthetic material. 21.4% re-operation
rate was seen in the autologous group while 37.6% for synthetic
materials. There were only two reported deaths in the synthetic
group. No reported deaths or surgical complications (<30days) in
the autologous group. 14 (10.6%) patients suffered surgical complication in the synthetics group. Patients with Glasgow outcome
scale score of 1 & 2 had 6.5% failure rate while higher scores had
failure rate of 17.4%.
Conclusions: Failure rate for autologous cranioplasty is similar to
literature findings. Failure of synthetic material cranioplasty was
predominantly due to infection. Early cranioplasty showed lower
rates of failure compared with late cranioplasty. Cranioplasty in
patients who have had poor outcome following craniectomy show
higher rates of failure.
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TM2-1

Surgical management of arteriovenous
malformations; a single centre experience
G. Sunderland, M. Hussain, P. Franceschini,
M. Puthuran, P. Byrne, H. Nahser, J. Farah and
P. Eldridge
The Walton Centre, Liverpool, UK
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Objectives: To review surgical management of arteriovenous malformations (AVM), assessing presentation and indication for treatment and correlating this with outcomes.
Methods: Retrospective case note analysis of patients who underwent surgical excision of their AVM between 2007–2015.
Results: 358 patients were reviewed for management of their AVM
between 2007–2015, of these 77 underwent surgical resection
(21%) and the rest had either SRS, embolisation or conservative
treatment. 37 of the 77 surgical patients had embolization prior to
surgery and 6 patients had SRS prior to surgical resection. The age
range was 16–72 years, a majority of surgery was secondary to
haemorrhage (52%) however AVMs were also resected for seizure
management (19%) and those found as incidental AVMs (29%). A
majority of the AVMs were Spetzler-Martin grade 2 (G1 (10), G2
(30), G3 (16), G4 (10), G5 (2)). 52 patients had a MRS 2 or below
prior to surgery and post-surgery this improved to 58. 17 patients
had a permanent visual field deficit, 9 had cognitive problems and
6 with speech disturbance. All patients have had a follow up cerebral angiogram and there was no residual AVM seen after surgical
resection.
Conclusions: Surgical resection of AVMs in this unit has favourable
outcomes with complete resection demonstrated in all cases.
Spetzler- Martin Grade is taken into account when making the
decision to treat however the whole clinical picture is required and
a single measure alone cannot predict outcome.

TM2-2

Internal carotid artery test balloon occlusion using
99mTc HMPAO SPECT in the management of
complex cerebral aneurysms and skull base rumours
– a 20 year review
R. Sivakumaran, A. Mohamed, S. Renowdern and
R. Nelson
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TM2-3

A predictive model for the management of
unruptured intracranial aneurysms (UIAs)
S. Panbehchia, A. Marzob, M. Villa-Uriolc and U. Pateld
a

University of Sheffield, Sheffield, UK; bDepartment of Mechanical
Engineering, INSIGNEO Institute for in silico Medicine, University of
Sheffield, UK; cDepartment of Computer Science, INSIGNEO Institute
for in silico Medicine, University of Sheffield, UK; dDepartment of
Neurosurgery, John Radcliffe Hospital, Oxford, UK
Objectives: The management of UIAs is subjective and established
risk factors such as smoking, hypertension, location, and size have
a limit in predicting whether an aneurysm will rupture. Aim: To
build a more objective and consistent predictive model to determine the risk of rupture of an aneurysm using established risk factors combined with computational-based variables representing
the haemodynamics and morphology (shape) of aneurysms.
Methods: A retrospective analysis of patient-specific risk factors,
haemodynamic and morphological data for 111 aneurysms collated
from a multi-disciplinary multi-centre European project (@neurIST)
was performed. The results were compared to an existing score
(PHASES) which estimates the 5-year aneurysm rupture risk. We
used binary logistic regression to build a predictive model that
included the variables showing larger correlation with the rupture
event.
Results: Our model predicted the probability of a patient being in
the ruptured or unruptured aneurysm group with an overall accuracy of 80.2%, 83.1% sensitivity and 76.9% specificity. The overall
accuracy of the PHASES score using our cohort was 73.0%, with a
sensitivity and specificity of 67.2% and 78.7% respectively.
Conclusions: We have shown that by adding patient-specific data
derived from computational models representing the morphology
and haemodynamics of aneurysms, the predictive power of the
statistical model significantly improves. Further, it is reproducible
and consistent, thus more objective.

Southmead Hospital, Bristol, UK
Objectives: Test balloon occlusion (TBO) is an important tool in
the management of complex cerebrovascular & skull base lesions
when permanent occlusion (PO) of a parent artery may be indicated. Adjuncts may be used to increase sensitivity of TBO to predict whether PO will be tolerated. This study evaluates the utility of
internal carotid artery (ICA) TBO using single photon emission CT
(SPECT) in the management of complex vascular & skull base
pathology.
Design: All TBO procedures performed over a 20-year period were
retrospectively analysed.
Subjects: 84 patients underwent TBO.
Methods: Clinical assessment & angiographic collateral flow were
combined with semi-quantitative cerebral blood flow analysis using
technetium-99m HMPAO SPECT during ICA TBO. Evaluation of collateral circulation following TBO, complications of TBO and safety
of PO following successful TBO were evaluated.
Results: There were no complications of TBO. Of 46 patients with
satisfactory TBO, 29 proceeded to PO. One patient (3%) developed
focal deficit 4 days after PO, requiring emergency bypass surgery.
Three patients developed transient ischaemic symptoms thought
to be embolic in origin. 38 patients had unsatisfactory TBO, of
whom 15 required PO accompanied by a bypass procedure. 40
patients in the series did not undergo permanent vessel occlusion.
Conclusions: SPECT-enhanced TBO is an important component of
the management of complex vascular pathology & skull base
tumours, permitting safe PO of the parent vessel and definitive
treatment of the main pathology.

TM2-4

Address the anticipated interventional
neuroradiological and neurovascular neurosurgical
manpower requirement in the UK
U. J. Patel
John Radcliffe Hospital, Oxford, UK
Objectives: Background 1 ISAT culminated in domination of
Endovascular Rx and evolution of Interventional Neuroradiologists
(INRs). The consequence was NSxs subspecialized in NVNSx.
Design: Background 2 A status quo was just attained when Stroke
demanded thrombectomies from 90 INRs in the UK. Furthermore,
NSxs who can clip will start to retire.
Subjects: The Problem Thus, there is an immediate deficit of INRs
to treat Stroke and there will be an imminent shortfall of NSxs to
operate on aneurysms. Possible solutions are proposed.
Methods: Solution 1 The time to treat Stroke and lack of infrastructure in Neuroscience Units would preclude networks. More INRs
could be trained but this will take time. Other interventionalists
could be trained but is unrealistic.
Results: Solution 2 NVNSxs could be trained to perform
Interventions but this would dilute the INRs work. It would not
address aneurysms that require Sx and NSxs would have to learn
to treat these.
Conclusions: Solution 3 NSx and INR training would be structured
to meet Service demands. Dedicated SpRs in Y4 who want to
become NV Specialists would join a team of NVNSxs and INRs to
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train in parallel with their normal programme and evolve with the
Services-Proleptic Apprenticeships. There would be the option of
Inter-Unit Exchanges in Y7/8. This would produce a generation of
contemporaneous Interventional Neurovascular Neurosurgeons
(INNs) and avoid Fellowships that are variable and do not produce
Specialists for the work required. INNs would address work on
demand, Stroke and NVNSx.

TM2-5

Angiogram-negative spontaneous subarachnoid
haemorrhage: a systematic review of delayed
diagnoses and clinical outcomes
M. Mohana, O. Rominiyib, F. Rasulc, R. D. Souzad,
A. Jamjoome, A. Koliasf, J. Woodfielde, K. Patelf,
A. Charig and R. Kirollosf, on behalf of the British
Neurosurgical Trainee Research Collaborative
a

The Walton Centre, Liverpool, UK; bRoyal Hallamshire Hospital,
Sheffield, UK; cQueens Hospital, Romford, UK; dNational Hospital for
Neurology and Neurosurgery, London, UK; eWestern General
Hospital, Edinburgh, UK; fAddenbrooke’s Hospital, Cambridge, UK;
g
The Royal London Hospital, London, UK
Objectives: Determine the incidence of positive delayed angiography, clinical outcomes and complications in patients with subarachnoid haemorrhage (SAH) and negative initial neurovascular
imaging.
Design: Systematic review of the literature. Outcome measures
include delayed diagnoses of vascular anomalies and clinical
outcomes.
Subjects: 61 studies, including 4632 patients.
Results: Patients were classified, into perimesencephalic SAH
(pSAH, 44.9%), non-perimesencephalic SAH (non-pSAH, 49.7%) and
SAH diagnosed by LP (LPþ, 5.42%). A negative DSA was the most
common initial neurovascular imaging strategy (62.3%), following
by negative DSA and CTA (24.6%); only 1.6% of studies included
patients with a negative CTA alone. The overall delayed pick-up
rate was 4.6% (range 0–12.6%, 19 studies). Modified Rankin Scale
scores of 0–2 were observed in 94.7% of pSAH, 86.5% of non-pSAH
and 100% of LP þ patients at 3–6 months. Pooled complication
rates for re-bleeding (3.25%), seizures (3.17%), vasospasm (11.7%)
and hydrocephalus (13.0%) were lowest in the LP þ group and
highest in the non-pSAH group.
Conclusions: The heterogeneous investigation strategies, management and outcomes highlights the uncertainty in this field. Specific
uncertainties for the practicing clinician include the need for immediate and delayed DSA in the era of modern CTA, the need for
transfer to a neurosurgical centre for management, the need for
neurovascular follow-up and how to counsel this diverse group of
SAH patients with negative initial neurovascular imaging.

TM2-6

Euvolaemia in aSAH
I. Christodoulides, A. Kokkoros, A. Tudose, E. Maratos
and M. Crocker
St George's Hospital, London, UK
Objectives: Are we achieving the euvolaemia goal in patients with
aneurysmal subarachnoid haemorrhage (aSAH)?

Design: Analysis of fluid status, vasospasm and cardiovascular complications in aSAH before and after the introduction of euvolaemia
guidelines.
Subjects: Patients admitted to neurointensive care (NICU) with
aSAH WFNS II-V.
Methods: Retrospective analysis of daily observation and fluid balance charts, chest radiographs, patient notes and CT scans.
Hypervolaemic fluid therapy was interpreted as a cumulative fluid
balance (CFB) of >1.5L.
Results: The 2016 cohort was 24/80 patients (m ¼ 10, f ¼ 14, mean
55.5y, SD 16.5). Average NICU admission was 6.4 days (range 2–18,
SD 4.8). Average CFB was þ1996ml (1660 to þ6222 ml).
Vasospasm occurred in 21% of patients (40% were hypervolaemic
with CFB 2259–5487 ml), pulmonary oedema in 8% (50% having
CFB >3180 ml) and sodium balance disorders in 17%. The 2012
cohort prior to euvolaemia guidelines (n ¼ 33) had an average CFB
of þ3103ml (range 813 to þ11058 ml) and LidCO was used in
2 patients. 18% had pulmonary oedema (100% were hypervolaemic) and 27% had vasospasm. The 2012 cohort after introduction
of guidelines (n ¼ 36) had a positive CFB of þ4024 ml (range 892
to 41077 ml) with pulmonary oedema in 11%.
Conclusions: Hypervolaemia as part of ‘triple H’ therapy for vasospasm has fallen out of favour, being associated with increased risk
and minimal benefit. Clinical practice fails to follow new departmental guidelines, with patients still receiving excess fluid and
LidCO being underutilised in this cohort.

TM2-7

Outcomes following failed primary treatment
following aneurysmal subarachnoid haemorrhage
W. A. Sage, P. Copley, M. S. Sethi, M. R. Guilfoyle,
P. J. Kirkpatrick, R. W. Kirollos and R. A. Trivedi
Addenbrooke’s Hospital, Cambridge, UK
Objectives: To examine outcomes in patients with aneurysmal subarachnoid haemorrhage (SAH) where primary treatment was
unsuccessful.
Design: A single centre, retrospective case note and radiological
review of all patients rom 01/01/2011 to 01/05/2015.
Subjects: 423 patients who presented to our centre with an aneurysmal SAH. All grades and treatment methods were included.
Methods: Imaging and notes were reviewed to establish the treatment type, complication rates and outcomes following SAH.
Subjects were split into 4 treatment groups (Groups 1, 2, 3, 4:
coiled, clipped, failed coiling to clipping and failed clipping to coiling respectively). Data was analysed using STATA. The primary endpoint was favourable or unfavourable modified Rankin scale (MRS)
at 3 months.
Results: There were 193, 206, 22 and 2 patients in the 4 treatment
groups. Baseline characteristics of each group except aneurysm
location (p ¼ 0.000). There was no statistical difference in complication rate between the groups. Logistic regression showed no significant difference in favourable and unfavourable outcome
between the treatment groups, including those failed primary
treatment. Factors predictive of outcome were poor WFNS grade,
re-bleed either pre or post procedure, radiological evidence of
vasospasm and infarct and hydrocephalus.
Conclusions: Treatment decisions for aneurysmal SAH are dependent on a number of patient and aneurysm characteristics. A favourable outcome can still be achieved despite failure of initial
treatment.
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TM2-8

Neuropsychological sequelae following aneurysmal
subarachnoid haemorrhage – a local study
S. K. Tuckera, J. Galeab, A. Livingstonec and
E. S. Ballantyneb
a

Ninewells Hospital and Medical School, Dundee, Scotland, UK;
Department of Neurosurgery, Ninewells Hospital, Dundee, Scotland,
UK; cDepartment of Neuropsychology, Ninewells Hospital, Dundee,
Scotland, UK
b

Objectives: Aneurysmal subarachnoid haemorrhages (aSAH) carries
significant comorbidity and mortality. In addition to physical sequelae there is an increasing appreciation of the neuropsychological
sequelae. The objective of this study was to determine the incidence of the neuropsychological sequelae in a representative aSAH
patient cohort at Ninewells Hospital, Dundee.
Design: A retrospective audit of aSAH patients in Ninewells
hospital.
Subjects: 27 patients were identified from the joint neurovascular
and neuropsychological clinic alongside the UK SAH National database from February 2007 to July 2016.
Methods: A descriptive analysis of the data was performed; association between age and neuropsychological sequelae was assessed
using student’s t-test. Pearson’s CHI squared test was used to
determine differences between expected and observed
frequencies.
Results: 55% of our cohort suffered from low mood while 51% suffered from anxiety. 44% of patients were identified as having cognitive deficits. Fatigue was a documented occurrence only in 30%
of patients and behavioural change in 7% of patients. Out of our
cohort, 70% of patients were referred to the neuropsychology service. 55% of patients returned to normal daily activities.
Conclusions: This study’s findings are in keeping with published
literature and supports the current evidence on the importance of
neuropsychological evaluation and treatment of aSAH patients. In
Ninewells, screening and follow-up of aSAH patients is now an
integral part of the care pathway for patients.

TM2-9

Treatment of aneurysmal subarachnoid
haemorrhage in patients over 70 years of age
A. Khalil, P. Corr, D. Nolan, P. Brennan, J. Thornton,
A. O’Hare, D. Rawluk and M. Javadpour
Beaumont Hospital, Dublin, Ireland
Objectives: Treatment of aneurysmal subarachnoid haemorrhage
(aSAH) in patients aged 70 years and older is controversial due to
the higher rate of procedural complication. The objective was to
assess the management of aneurysmal subarachnoid haemorrhage
in our cohort of elderly patients.
Design: Review of prospectively collected data on aSAH between
February 2016 and February 2017, at a single institution.
Methods: We prospectively collected data on all patients who
were referred with aSAH between Feb 2016 and Feb 2017. Data
including age, sex, World Federation of Neurological Surgeons
(WFNS) grade at presentation, Fisher grade, intervention received,
and GOS at 3 months were analysed.
Results: One hundred and fifty-seven patients with aSAH were
referred during the study period. Of these, 27 (17%) were above 70
years old. Twelve patients were not accepted for transfer, in most
cases due to poor clinical condition at presentation (WFNS grade
IV-V) and non-reacting pupil(s). 15 patients were transferred,
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12 patients were WFNS grade I-III, and the other 3 were grade IV-V.
12 (80%) underwent endovascular coiling and 3 (20%) underwent
surgical clipping. 9/15 (60%) patients, who received treatment,
were independent at 3 months’ post-discharge. 11/12 (91%)
patients, not accepted for transfer, died during the same hospital
admission.
Conclusions: A significant proportion of aSAH patients referred to
neurosurgical centres are above 70 years or older. In selected
patients over the age of 70, good outcomes can be achieved and
therefore age alone should not be considered a contraindication to
intervention.

TM2-10

Timing of aneurysm treatment in subarachnoid
haemorrhage
P. Corra, D. Nolana, D. Rawluka, P. Brennanb,
J. Thorntonb, A. O'Hareb, S. Powerb and M. Javadpoura
a

National Neurosurgical Centre, Beaumont Hospital, Dublin, Ireland;
Department of Neuroradiology, Beaumont Hospital, Dublin, Ireland

b

Objectives: To assess the timing of aneurysm treatment in patients
with aneurysmal subarachnoid haemorrhage (aSAH) in a centre
where coiling and clipping are available 7 days a week, and to
compare this with published series and guidelines.
Design: Prospective cohort study.
Subjects: All patients with aSAH referred to a neurosurgical centre
over a 12 month period.
Methods: Prospective collection of data on all patients with aSAH
referred over a one year period. The timing of ictus, referral to
neurosurgical unit, transfer to neurosurgical unit and aneurysm
treatment were recorded.
Results: 192 patients with spontaneous SAH were referred
between 14.02.2016 and 13.02.2017. Of these 154 were aneurysmal
(aSAH), of which 132 were accepted for admission to the neurosurgical unit. 69% were in WFNS grade 1 or 2. 61% of patients presented on the day of ictus, whereas 22% presented >2 days after
ictus. 64% were admitted to the neurosurgical unit within 4 hours
of referral, 90% within 12 hours, and 96% within 24 hours.
Following admission to the neurosurgical unit, 80% of patients had
their aneurysm secured either on the same or next day.
Conclusions: The vast majority of patients (particularly those in
good clinical grades) are admitted within 24 hours of referral to
neurosurgery and their aneurysm is treated within 36 hours of
admission. In this regard, guidelines such as those of RCP are
achieved. However, 22% of patients present to hospital late, which
can only be improved by educating the public and/or general
practitioners.

TM2-11

TOPSAT2 - Progress in a trial of poor grade
subarachnoid haemorrhage
B. A. Gregsona, D. Mitrab, P. Mitchella, P. Brennonc and
P. Whitea
a
Newcastle University, Newcastle, UK; bRoyal Victoria Infirmary,
Newcastle, UK; cEdinburgh University, Edinburgh, UK

Objectives: To compare the efficacy of a strategy of early aneurysm treatment in a population of WFNS grade 4–5 (poor grade)
aneurysmal subarachnoid haemorrhage (aSAH) patients in comparison with a strategy of treatment of aneurysm after neurological
improvement (to WFNS grade 1–3). Funded by EME Board of NIHR.
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Design: This is a prospective, randomised, parallel group study
with blinded outcome evaluation comparing two management
strategies. Primary outcome is functional outcome at 12 months
determined by ordinal analysis of modified Rankin score (mRS).
Subjects: 346 patients aged 18-80 years old and admitted to neuro
ITU with WFNS grade 4 or 5 aSAH will be recruited in UK and
Europe.
Methods: Patients will be randomised to early treatment (within
72 h of ictus) or treatment after neurological recovery using a webbased randomisation service. Outcome questionnaires will be sent
to patients at 6 and 12 months.
Results: Ethical approval has been obtained and six sites have
opened to recruitment in the UK. Further UK sites are completing
start-up processes. Several European sites have also begun the setup process. Patient recruitment has started with one patient
recruited in the UK. The actual site and patient recruitment status
to date will be reported. A number of processes to improve recruitment rates have been put in place.
Conclusions: There is evidence of substantial variation in practice
for patients with poor grade SAH. This trial will demonstrate
whether early aneurysm treatment achieves a better outcome on
average.

TM2-12

Validation and initial clinical experience with
SmartBrushV Angio: a new image fusion software for
frameless AVM radiosurgery
M. Javadpoura, D. Fitzpatrickb, C. Skouroub,
D. Cumminsb, P. Brennana, S. Loobya and
P. Davenportb
R

Beaumont Hospital, Dublin, Ireland; bSt Luke’s Radiation Oncology
Centre, Beaumont, Dublin, Ireland

TM2-13

Microsurgical management of cavernomas: a single
centre experience
A. Sheikh, G. Sivakumar, K. Deniz, A. Tyagi, P. Chumas
and J. Goodden
Leeds General Infirmary, Leeds, UK
Objectives: To look at operative experience of managing cavernomas in our unit over last 9 years. We looked at spread of cavernomas in our centre according to their location, symptomatology and
use of intra operative monitoring for resection.
Design: It was a retrospective study using electronic operative
records and PACS.
Subjects: All adult and paediatric patients who underwent microsurgical excision of cavernous were included in our study.
Methods: Retrospective study was performed using electronic
patient records looking at operation details, histopathological
reports, PACS images and post operative imaging.
Results: A total of 42 patients underwent 44 procedures for cavernous in last 9 years at Leeds General Infirmary. 15 were in posterior fossa/brainstem, 13 were in temporal lobe, 3 in spine and 13
were in other supratentorial locations. 4 procedures were done
acutely with evacuation of clot. No lesions were near rolandic fissure and one were performed as awake craniotomy. Auditory
evoked potentials were used in 1 case, MEPs and SSEPs used in 6
cases and no monitoring was used in the rest.
Conclusions: Our experience shows a wide range of presentation
in different anatomical locations for cavernomas. Of the 7 cases
where intra-operative monitoring was used, 6 were in the last 5
years showing a trend towards its use more in recent years.

a

Objectives: To evaluate a new software, SmartBrushV Angio
(BrainLab), in AVM radiosurgery. This software uses the vessel tree
to fuse TOF MRA with digital subtraction angiography (DSA) without the need for fiducial markers, thereby avoiding a repeat DSA
for planning purposes.
Design: (1) Validation of fusion accuracy using phantom studies.
(2) Validation of fusion accuracy using clinical datasets in 3
patients. (3) Prospective study of 35 consecutively treated patients.
Subjects: 35 patients undergoing Novalis frameless SRS for AVMs
between 2014 and 2017.
Methods: (1) A phantom was constructed of 2 mm internal diameter tubing mounted on a polypropylene container filled with
water. TOF MRA and DSA data were obtained and image fusion
using fiducials was compared with that using SmartBrush Angio.
(2) Comparison of image fusion using SmartBrushV Angio with
traditional fiducial based fusion methods in 3 patients. (3) Clinical
and imaging outcomes in 35 patients.
Results: (1) Our phantom studies showed an accuracy of fusion of
less than 1 mm. (2) Studies in 3 patients confirmed this fusion
accuracy. (3) Of 35 patients treated using the new software, 1 had
hemorrhage during the latency period, and 2 had radiation
induced edema.
Conclusions: SmartBrushV Angio allows fusion of diagnostic DSA
with TOF MRA for AVM radiosurgery, obviating the need for additional planning DSA. This new software makes AVM radiosurgery
more comfortable and safer for the patient and reduces the overall
cost of the treatment.
R

R

R

TM2-14

Predictive factors of mortality for primary pontine
haemorrhage in an Asian population
T. Munusamya,b, R. Kirollosa,b, B. H. Tanb and
S. Surentheranb
a

Addenbrooke’s Hospital, Cambridge, UK; bKhoo Teck Puat Hospital,
Singapore
Objectives: Primary pontine haemorrhages account for 10% of
intracerebral haemorrhages with a 40–50% mortality rate. There are
various factors associated with outcome such as Glasgow Coma
Scale score, clot location, clot volume, age and history of hypertension. In our study, we analysed the correlation between outcome
and clinical and radiological parameters to determine the predictive factors and prognosis.
Design: Retrospective study.
Subjects: 47 patients with a confirmed radiological and clinical
diagnosis of primary pontine haemorrhage
Methods: Patient demographics, GCS, clinical and radiological
parameters and outcomes were recorded. Predictive factors of mortality and correlation between acute blood pressure lowering and
mortality were identified by statistical analyses.
Results: Positive predictive factor of 48-hour mortality was mean
systolic blood pressure of 160 mmHg or above in the first 48 hours
of admission. Positive predictive factor of 30-day mortality was GCS
8 or less on arrival. Lowering of mean systolic blood pressure by
20% or more in the first 48 hours correlate with reduction in 48hour and 30-day mortalities.
Conclusions: Acute reduction of mean systolic blood pressure by
20% or more in the first 48 hours improves mortality rate.
Persistently raised mean systolic blood pressure and GCS 8 or less
on arrival are positive predictors of mortality.
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TM2-15

Predictors of unfavourable outcome after surgery
for supratentorial spontaneous intracerebral
haemorrhage
S. Lohania, A. Sharmaa, L.J. Glanczb and U. Devkotaa
a

National Institute of Neurological and Allied Sciences, Kathmandu,
Nepal; bDepartment of Neurosurgery, Queens Medical Centre,
Nottingham, UK
Objectives: We sought to evaluate predictors for unfavourable outcome in spontaneous intracerebral haemorrhage.
Design: A retrospective single-centre study was performed.
Subjects: All patients who underwent craniotomy for evacuation of
putaminal or lobar haemorrhage between Jan 2014 to Dec 2016
were included.
Methods: Outcomes of interest comprised extended Glasgow
Outcome Scale (GOSE) at six months and length of hospital stay.
Data were analysed in SPSS using Chi-square tests and independent sample t-test.
Results: There were a total of 48 patients where 19 had lobar
haemorrhage while 29 had putaminal. Mean duration from ictus
until surgery was 29.5 hours. Duration between ictus and surgery
did not significantly influence outcome. Mean GCS at presentation
in patients with favourable GOSE at six months was 12.2 versus 8.5
in patients with unfavourable GOSE (p value 0.008). Mean age of
patients with favourable GOSE at six months was 43.25 versus
55.83 in patients with unfavourable GOSE (p value 0.029). Overall
mortality at six months was 25.8%. Putaminal haemorrhage was
significantly associated with unfavourable GOSE.
Conclusions: There is no difference in early versus late surgical
intervention in spontaneous ICH. Low GCS on arrival, higher age of
the patient and putaminal location are associated with unfavourable outcome.
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TM3 – FUNCTIONAL TM3-1

Robot-assisted stereotaxy in identification of
epileptogenic networks
N. R. Mundil, N. Slator, D. Parikh, S. Philip, S. Agrawal,
S. Seri and A. R. Walsh
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as the timings of pre- and post-implantation CT scans. Data was
prospectively entered into the national Orion database.
Results: The conventional group had 39 electrodes implanted and
6 trajectories abandoned with a mean implantation time of
20 minutes per electrode. The robot-assisted group had 67 electrodes implanted with a mean implantation time of 12 minutes per
electrode. A single trajectory was abandoned.
Conclusions: While robot-assisted surgery remains controversial, its
use in stereotaxy can yield clear benefits of time and accuracy in
identifying otherwise elusive epileptogenic foci.

TM3-2

Volumetric analysis of the insula using MRI – a
possible surrogate marker for post-operative seizure
persistence in refractory mesial temporal lobe
epilepsy?
A. Chawiraa, B. Weberb and S. Kellera
a
The Walton Centre, Liverpool, UK; bUniversity Hospital Bonn, Bonn,
Germany
Objectives: To investigate whether pre-operative insula volumes
correlate with post-operative seizure frequency and outcome in
patients undergoing amygdalohippocampectomy for refractory
mTLE, in order to develop a useful imaging prognostic marker. No
studies to the best of our knowledge have previously examined
structural changes in the insula in relation to seizure outcomes.
Design: A single-centre retrospective correlational study.
Subjects: 86 patients with unilateral mTLE who underwent amygdalohippocampectomy and 25 healthy controls were selected and
underwent MRI scanning.
Methods: Volumetric insula measurements were obtained from T1weighted MRI scans using stereology with point-counting using
EasyMeasure software.
Results: Ipsilateral and contralateral insula volumes were significantly smaller in patients than controls. Using bivariate correlational
analysis, ipsilateral hippocampal volumes were significantly correlated with contralateral insula volume (p ¼ 0.013) with a trend
towards the ipsilateral insula (0.060). No relationship was found
between insula volume and seizure frequency (ipsilateral p ¼ 0.540,
contralateral p ¼ 0.500) or post-operative outcome (ILAE 1 vs ILAE
2-5: ipsilateral p ¼ 0.783, contralateral p ¼ 0.530). No statistical significance was observed between insula volume and seizure type,
sex, or febrile seizures.
Conclusions: There is structural atrophy of the insula in patients
with mTLE. However, this atrophy is evidently not related to the
clinical manifestations of the disorder, including post-surgical
outcome.

Birmingham Children's Hospital, Birmingham, UK
Objectives: Epilepsy surgeons rely upon accurate identification of
the epileptogenic focus to determine suitability for potentially curative surgery. Where radiological studies and scalp electroencephalograms are inconclusive or contradictory, stereotactically implanted
depth electrodes (SEEG) allow for more precise localisation of the
epileptogenic network, a process that is time-consuming. Robotassisted stereotaxy has become an increasingly popular tool. We
sought to assess its impact on our surgical practice.
Design: A prospective study of paediatric patients enrolled in an
Epilepsy Surgery programme.
Subjects: 10 consecutive patients (mean age 12 years) undergoing
SEEG implantation between July 2016 and May 2017 were selected.
The first 5 underwent insertion by conventional stereotaxy with the
latter 5 implantations assisted by the Renishaw Neuromate robot.
Methods: We recorded the time of each electrode insertion as well

TM3-3

Nexframe vs CRW; assessment of accuracy of the
two stereotactic systems in clinical practice
M. Hussain, G. Sunderland, P. Franceschini,
K. Tambirajoo, P. Byrne, J. Farah and P. Eldridge
The Walton Centre, Liverpool, UK
Objectives: Multiple stereotactic methods for insertion of deep
brain electrodes are available. We have experience in using the
Nexframe and CRW frame. In this study we will analysis and accuracy of the frames and compare the two systems.
Design: Prospectively collected data over 10 years.
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Subjects: Deep Brain Stimulation.
Methods: Data analysed using SPSS.
Results: In total 456 deep brain stimulator electrodes were
inserted, 150 using a CRW frame and 306 using Nexframe.
Planning was carried out using Framelink (Medtronic) software and
post op imaging was fused with the pre-op plan, this allowed us
to record the actual coordinates of the implanted electrode (most
distal contact as actual target). Comparing planned target vs actual
target allowed analysis of the accuracy. The average deviation from
the target in each coordinate was <1mm for both systems used.
We analysed the distance from target for each electrode in 3
dimensions, and found the mean error to be 2.58 mm (SE 0.10) and
2.70 mm (SE 0.16) for the Nexframe and CRW respectively, with no
significant difference in accuracy between the two systems (t-test
p < 0.05).
Conclusions: The accuracy of both systems used are comparable
to published data. Therefore, the selection of the system used
should be based on clinical need. The frame used is only one part
a complex procedure, just as much focus and attention needs to
be given to other steps in the process. Having a standardised set
procedure allows the surgeon to minimise error in each part of the
operation and therefore improve overall accuracy.

TM3-4
withdrawn

TM3-5

Re-exploration of microvascular decompression of
the trigeminal nerve for refractory neuralgia
M. Hussain, G. Sunderland, P. Franceschini, A. Konteas,
P. Byrne, J. Farah and P. Eldridge
The Walton Centre, Liverpool, UK
Objectives: 478 procedures have been recorded for trigeminal
neuralgia in this centre. In this study we aim to evaluate the outcomes of Re-exploration surgery for microvascular decompression
(re-MVD) of the trigeminal nerve.
Methods: Retrospective analysis of case notes, and recording the
outcomes of facial pain using the Barrow Neurological Institute
Pain Scale (BNI-PS).
Results: Over a 10 year period 32 re-MVD procedures were performed with BAER monitoring in all cases. Notes were available for
30 of which there were 5 male and 25 female patients. All patients
had undergone a MVD previously, and had a BNI-PS score of IV or
V prior to re-MVD. 4 patients continued to score IV-V after surgery
and remaining improved to III or better. However only 15 patients
became pain free after the operation, 10 of which no longer
required any medication. The most consistent intra-operative finding was that of scarring and distortion of the Trigeminal nerve. In
11 patients intra-operative neurolysis was performed and 7 of these
patients were pain free post op. There were no major complications recorded in this cohort.
Conclusions: Re-exploration of MVD, with or without neurolysis, is
a safe procedure with the appropriate monitoring during surgery.
There is a 50% chance of being pain free post-surgery however 1/3
of these patients still required medication. With correct patient
selection, this method of treatment is an option for patients with
refractory pain following initial successful treatment with microvascular decompression.

TM3-6

Cyberknife radiosurgery for trigeminal neuralgia: a
single surgeon experience
M. N. Sayar, C. Moran and D. Rawluk
Beaumont Hospital, Dublin, Ireland
Objectives: To determine mid-term outcomes following SRS/
Cyberknife treatment for trigeminal neuralgia.
Design: Retrospective review of patients treated with SRS in a single centre spanning from 2012 to 2015. Outcome variables
included gender and other previous treatment modalities (medical
therapy, nerve ablation and MVD) Final results were determined via
self-assessment of pain intensity post-operatively using the BNI
score as well as any reported side effects after procedure.
Subjects: 72 patients with a mean age of 65 years and mean
symptom duration of 7.3 years. First follow-up interview took place
at 6 weeks and there’s a minimum follow-up time of 1 year after
SRS treatment. SRS outcomes compared with patients undergoing
MVD during 2012 by same surgeon. MVD patients had vascular
contact loop on pre-treatment MRI whilst SRS patients were a mixture of both.
Methods: Data was obtained using medical charts, imaging and
follow-up interviews during clinics.
Results: Data analysis points towards excellent clinical outcomes
following SRS for TGN (BNI I 44%,BNI II 8%, BNI IIIa 19%, BNI IIIb
14%) Positive correlation between increasing age and better outcomes following SRS treatment with no gender impact. 69% of
patients reported no immediate side effects after SRS.
Conclusions: Our study supports SRS resulting in similar success
rates as open procedures in the treatment of TGN but without the
risks attributed to the latter.

TM3-7
withdrawn

TM3-8

Anatomical observations during percutaneous
balloon compression in the cadaver
E. Badera, N. Perveza, A. Venkatesha and P. Bodkinb
a

University of Aberdeen, Aberdeen, UK; bAberdeen Royal Infirmary,
Aberdeen, UK
Objectives: (1) To observe and video anatomical changes occurring
during percutaneous balloon compression in cadavers. (2) To determine if CT-scans provide an accurate measurement of foramen
ovale to trigeminal porus distance. (3) To determine the anatomical
structures pierced by the trocar during percutaneous balloon
compression.
Design: Qualitative anatomical study.
Subjects: 4 embalmed cadaveric heads (8 sides).
Methods: Heads were dissected in a top-down fashion to expose
the trigeminal porus and 1 mm slice volumetric CT scans were
acquired. CT-guided EM neuronavigation was used to perform percutaneous balloon compression in the cadavers. Changes occurring
in Meckel's Cave were noted under direct visualisation and videoed. Physical and CT-based measurements from foramen ovale to
trigeminal porus were compared. Subsequently, dissection along
two trocars left in-situ was performed.
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Results: Upward stretching of the Meckel’s Cave dura mater was
observed. Stretching extended posteriorly from foramen ovale, but
did not reach the trigeminal porus, and extended medially to the
lateral wall of the cavernous sinus. Foramen ovale to trigeminal
porus distance ranged from 17.5–22.3–mm in direct cadaveric
measurements to 18.4–22.5 mm as measured on CT-scans. Mean
variance between cadaveric & CT measurements was 0.8 mm. Both
trocars pierced the masseter, medial pterygoids & lateral
pterygoids.
Conclusions: Significant dural disruption occurs during balloon
compression. CT scans provide a useful guide for safe depth of
Fogarty advancement.
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FM1 – SKULLBASE
FM1-1

Tuberculum sellae menigiomas: an experience of
50 cases
L. Boutiah, L. Boublata, Z. A. Shabhay and S. Bakhti
Ali Ait Idir Hospital, Algiers, Algeria
Objectives: The aim of the present study was to assess the clinical
outcomes of tuberculum sellae meningioma treated in our
department
Design: Tuberculum sellae meningiomas, an experience of 50
cases
Subjects: Tuberculum sellae meningioma is suprasellar lesion that
commonly extends to the medial side of the optic nerve, resulting
in visual impairment in the affected eye as the initial and most
common symptoms. The goals of surgical treatment for tuberculum
sellae meningioma are the total resection of the tumour and the
preservation or improvement of the visual function
Methods: A retrospective analysis was performed on 50 patients
with tuberculum sellae meningiomas associated with visual impairments between 2005 and 2015. 44 patients were women and 06
were men. Outcomes were complete tumour removal, improvements of visual impairment and survival to the surgery. The extent
of tumour resection was classified according to the Simpson
classification
Results: The most common symptoms were visual disturbance,
which was present in all patients: monocular visual impairment in
33 cases, and binocular vision disorders in 17 cases. Tumours were
operated through the fronto-temporal approach in 39 cases, and
through the lateral supraorbital approach in 11 cases.
Postoperatively, visual impairment were improved in 32 cases,
unchanged in 13 cases, and deteriorated in 05 cases
Conclusions: The key to preserving visual function is to minimize
direct manipulation of the optic nerves and avoid injury to the
blood supply to the optic apparatus. During resection of the meningioma, small vessels observed in the stretched arachnoid layer
should not be coagulated. By preserving these vessels, there is a
better chance for visual function improvement.

FM1-2
withdrawn
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FM1-3

Non-operative vs operative management of
meningioma: the economic impact on the NHS
R. Romania, G. Ryanb, J. Rymarowicza, D. Nandia,
K. O'Neilla, D. Petersona and J. Pollockb
a

Charing Cross Hospital, London, UK; bQueen's Hospital, Romford, UK

Objectives: The increased availability of intracranial imaging has
led to frequent detection of asymptomatic intracranial
meningiomas.
Design: Prospective and retrospective cohorts of meningioma
patients in two neurosurgical centres, Queen’s Hospital, Romford,
and Charing Cross Hospital, London, were analysed and the relative
economic impact on the NHS of each treatment modality was
examined to act as a pilot to further prospective study.
Subjects: Intracranial meningiomas under observation were prospectively followed-up at Queen's Hospital between 2002 and
2016. A comparative surgical cohort of meningioma patients operated at Charing Cross Hospital in 2006 was also analysed.
Methods: The cost of the follow-up of the non-operative meningioma patients was analysed. The indication for surgery, length of
hospital stay, postoperative complications and long-term follow-up
of the operative cohort were also analysed.
Results: 86 patients of the non-operative group remained stable at
MRI during the mean follow-up of 54 months. All patients underwent 266 outpatient clinic appointments and 268 MRIs investigations for a total cost of 108408£. The surgical cohort had 26
surgeries, 482 days of hospital stay, 78 postoperative MRIs, 183 outpatient clinic appointments during the mean follow-up of 83
months, for a total budget of 435028£.
Conclusions: The cost implication of both non-operative and
operative management of meningioma can have a significant
impact on the NHS economy and justify a prospective study on
non-operative meningiomas.

FM1-4

Tumour progression in radiation naive atypical
meningioma and the impact of the 2007 WHO
criteria
R. McManusa, M. Farrellb, S. Loobyc, D. Fitzpatrickd,
D. Husseya and M. Javadpoura
a

Department of Neurosurgery, Beaumont Hospital, Dublin, Ireland;
Department of Neuropathology, Beaumont Hospital, Dublin, Ireland;
c
Department of Neuroradiology, Beaumont Hospital, Dublin, Ireland;
d
Department of Radiation Oncology, Beaumont Hospital, Dublin,
Ireland
b

Objectives: To evaluate the rate of recurrence or tumour progression of radiation-naïve atypical meningiomas.
Methods: The neuropathology slides of all patients diagnosed with
meningioma during 2000-2005 were reviewed. All newly diagnosed
meningiomas during this time period were re-graded according to
the 2007 WHO criteria. The medical records, operative notes, radiology imaging and clinic records were reviewed for all patients
with WHO grade 2 meningiomas.
Results: A total of 45 WHO grade 2 meningiomas were identified.
Of these, 12 were already classed as grade 2 at the time of original
diagnosis (Group A), whereas 33 previous grade 1 meningiomas
were now classed as grade 2 by applying the 2007 criteria (Group
B). None of the patients had received radiotherapy following their
initial surgery. Radiological progression for the entire group
occurred in 9/45 (20%). The rates of radiological tumour
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progression for Groups A and B were 6/12 (50%) and 5/33 (15%)
respectively. Progression requiring intervention for Groups A and B
occurred in 6/12 (50%) and 3/33 (9%) respectively. Radiological
progression following GTR in groups A and B occurred in 2/6 (33%)
and 4/26 (15%) respectively; and following STR in 4/6 (67%) and
1/7 (14%) respectively.
Conclusions: The overall rate of tumour progression for atypical
meningiomas was 20%. Tumours originally classified as grade 2
had a significantly higher progression rate compared to those
which were upgraded as a result of the 2007 modifications.

FM1-5

Meningioma mimics: a case series of both locally
and distally aggressive haemangiopericytomas
B. J. Hall, E. J. Nevins, S. Mills, A. Brodbelt,
M. D. Jenkinson and E. Chavredakis
The Walton Centre, Liverpool, UK
Objectives: Haemangiopericytomas (HPC) are rare, malignant mesenchymal tumours originating from capillary pericytes. Frequently
difficult to distinguish from meningiomas, HPCs have a locally
aggressive nature and frequently recur.
Subjects: 17 patients had HPCs: 7 males and 10 females.
Methods: Pathology records of all patients who underwent surgery
at The Walton Centre between August 2000 and February 2016
were analysed to identify patients with HPCs. Individual imaging
and case notes were then analysed retrospectively.
Results: Median age at presentation was n ¼ 48 (range 25-79). 15
intracranial and 2 spinal tumours were identified. Predominant
symptoms were headache (41%), visual field disturbances (35%),
changes in cognition, (25%) seizures (12%) and ataxia (12%). All 17
patients underwent surgery. Simpson’s grading was used to classify
intracranial tumours: the series included 4 of Grade 1, 3 of Grade 2,
2 of Grade 3, 5 of Grade 4 and 2 Grade 5 tumours. 1 spinal tumour
was biopsied and 1 de-bulked. 14 received postoperative radiotherapy.9 patients experienced no CNS recurrence, 2 patients experienced 1, and 3 patients experienced 2 episodes. The soonest
recurrence occurred 12 months after initial therapy; the latest at 38
months. 6 patients had metastatic disease, ranging in location from
bone (n ¼ 3), liver (n ¼ 2), lungs (n ¼ 2), bowel (n ¼ 1) and pancreas
(n ¼ 1). 8 patients had died at the time of data collection. Time
from diagnosis to death ranged from 39 days to 14.3 years. No
associations were found between either Simpson’s grade or radiotherapy and survival or recurrence.
Conclusions: HPCs remain a rare tumour; often recurring and
metastasising despite adjuvant radiotherapy. Late and widespread
recurrence necessitates close monitoring on follow up.

FM1-6

The expanded endoscopic endonasal approach
for resection of anterior skull base meningiomas: a
6-year case series
E. Badera, N. Rafiqb, B. Ramb and M. Kamelb
a

University of Aberdeen, Aberdeen, UK; bAberdeen Royal Infirmary,
Aberdeen, UK
Objectives: The expanded endoscopic endonasal approach allows
resection of anterior skull base lesions without the need for fixed
brain retraction. We aimed to assess the effectiveness of this
approach for resection of olfactory groove and tuberculum sellae
meningiomas.

Design: Retrospective, consecutive case series.
Subjects: All patients who underwent resection of an anterior skull
base meningioma via an expanded endoscopic endonasal
approach between June 2011 and May 2017, at a single-centre.
Methods: Retrospective database analysis was performed to identify patients with an olfactory groove or tuberculum sellae meningioma resected via an expanded endoscopic endonasal approach.
Patient notes were reviewed to determine patient demographics,
preoperative condition, tumour characteristics and postoperative
outcomes. An MDT of ENT and neurosurgeons undertook all
operations.
Results: 16 patients (10 male, 6 female) were identified, with a
mean age of 62 years (range 41–79). Tumours were located on the
tuberculum sellae in 13 cases and the olfactory groove in 3 cases.
Gross total resection was achieved in 9 cases, while planned subtotal resection was achieved in the remainder.
Conclusions: The expanded endoscopic endonasal approach is
effective for the resection of olfactory groove and tuberculum
sellae meningiomas while enabling lesser retraction of the brain
and optic nerves compared to other approaches. A multidisciplinary team of can help facilitate this minimally-invasive approach.

FM1-7

Visual outcomes after resection of spheno-orbital
mass lesion: the Belfast experience
T. C. Hirst, R. S. Cooke and A. Abouharb
Royal Victoria Hospital, Belfast, UK
Objectives: Spheno-orbital masses represent a significant surgical
challenge, due to involvement of structures including optic canal,
cavernous sinus and superior orbital fissure. Growth within the
optic canal readily compromises vision and complete resection is
often not possible. As such visual acuity is an outcome of concern
for this population.
Design: Retrospective series.
Subjects: Consecutive patients undergoing resection of sphenoorbital mass over a 5 year period.
Methods: Data extracted were patient demographics; imaging features; preoperative acuity and other presenting symptoms; craniotomy type, extent of resection, nature of decompression and
histological grade; post-operative complications; acuity and other
visual symptoms at first follow up and acuity at 1 year.
Results: There were 14 patients: 12 female, mean age 46.9 years.
Tumours presented with headache (8/14), reduced acuity (7/14),
proptosis (9/14) and cranial nerve palsies (4/14). Seven patients had
normal preoperative acuity, 4 mild impairment and 3 significant
impairment. Gross total resection was achieved in 5 patients;
tumours were grade 1 in 11/14 and grade 2 in 2/11, one was a lacrimal retention cyst. Acuity at first review had improved in 1
patient, was stable in 10, and worsened in 3 patients. Complication
rates were satisfactory with no mortalities.
Conclusions: We describe comparable clinical course and visual
outcomes to the literature. Using this approach, tumour control
can be achieved in a significant number of patients with acceptable optic comorbidity.
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FM1-8

Outcomes of endoscopic extended transsphenoidal
surgery for craniopharyngiomas in children
K. Sweeneya, C. Costiganb, J. Cairda, D. Crimminsa,
M. Caprab, J. Pearsb, D. Codyb and M. Javadpourc
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Conclusions: At 12-24 months follow up, 57% of patients required
some form of pituitary hormone replacement, 46% of patients
required hydrocortisone replacement, and males were twice as
likely to require hydrocortisone replacement. Further research is
required with larger sample size and longer follow up duration to
investigate these findings further.

a

Childrens University Hospital, Dublin, Ireland; bOur Lady's Children's
Hospital, Crumlin, Ireland; cBeaumont Hospital, Dublin, Ireland

FM1-10
Objectives: To assess the outcome of endoscopic extended transsphenoidal surgery (EETSS) for paediatric craniopharyngiomas
Design: Prospective cohort study
Subjects: Paediatric craniopharyngiomas who underwent EETSS
Methods: Data collected included clinical presentation, radiological
features, pre- and post-operative visual and endocrine function,
neurological deficit, extent of resection and recurrence on followup
Results: Between Sept 2011 and Sept 2016, 12 children ranging in
age between 5–18 years underwent EETSS for craniopharyngiomas
by a single surgeon. 6 patients had previous interventions. Gross
total resection (GTR) was achieved in 5, subtotal in 5, and palliative
debulking in 1. Postoperative radiotherapy was used in 3 patients
with subtotal resection (STR). There were no postoperative deaths,
strokes or neurological deficits. 10 patients had preoperative visual
field defects, 7 of whom improved postoperatively. No patient
experienced deterioration in vision following surgery. Postoperative
CSF leak requiring repair occurred in 2 patients. The majority of
patients had hypopituitarism and DI on follow-up. 2 patients have
required further surgery for tumour progression following initial
STR.
Conclusions: EETSS can be performed with good outcomes in children with craniopharyngiomas and can be used as the first option
in this group of patients. Factors such as small nose, non-pneaumatised sphenoid sinus, small sella, or suprasellar location of the
tumour are no longer contraindications to the transnasal approach
in these patients.

FM1-9

Hormone replacement following trans-sphenoidal
resection of suspected non-functioning pituitary
adenomas
D. Bennett, D. Heavens and L. Dunn
Institute of Neurological Sciences, Glasgow, UK
Objectives: To investigate the proportion of patients requiring hormone replacement 12-24 months following microscopic transsphenoidal resection of a suspected non-functioning pituitary adenoma (NFPA), not on hormonal replacement pre-operatively.
Design: Retrospective cohort study.
Subjects: 37 patients who underwent microscopic trans-sphenoidal
surgery for suspected NFPA between August 2010 and August
2015 for whom follow up information was available were included.
Patients on hormonal treatment pre-operatively were excluded.
Methods: Patients were identified from a single surgeon's personal
database. Electronic patient records and radiology systems were
interrogated. Age, sex, presenting symptoms, lesion size, pathology,
hormone replacement on discharge and at follow up was collated.
Results: Age range was 25-81 years, M:F 1.2:1. 62% presented with
visual disturbance, 24% with headache. 92% of tumours were confirmed as NFPA, 2 were Rathke’s cleft cysts and one chordoma.
81% of patients were discharged on hydrocortisone replacement.
At follow up, 46% were receiving hydrocortisone replacement, 60%
of males and 29% of females. 41% of patients required replacement of other pituitary hormones.

Basal cell carcinoma of the scalp with destruction
with invasion into the skull and dura mater: a case
series
O. A. A. A. Awara, R. Finna, C. Kwonb, V. Ripac, G. Saidd,
S. Rockae and P. Plahaa
a
Oxford University Hospitals, Oxford, UK; bKing’s College Hospital,
London, UK; cSt. George’s Medical School, London, UK; dBrasilian
Institute of Plastic Surgery, Brazil; eVilnius University Hospital,
Klinikos, Lithuania

Objectives: Recurrent Giant BCC required complex surgical management, often a multidisciplinary surgical approach involving
neurosurgery, plastic surgery, and ENT surgery.
Design: In this paper we described retrospectively a series of recurrent BBCs with intracranial extension involving the dura mater.
Subjects: Giant BCCs is a rarer entity that is characterized by
aggressive biological behaviour. Intracranial invasion by a basal cell
carcinoma on the scalp is extremely rare. The gold standard treatment of BCCs is represented by surgical excision with wide variety
of reconstructive techniques.
Methods: We report recurrent giant basal cell carcinoma of the
scalp with dura-mater invasion in 7 patients. All patients previously
had more than 2 operations. Gadolinium-enhanced MRI revealed
neoplastic invasion of the meninges and brain tissues.
Results: All patients had a multi-disciplinary team approach, the
surgical margins range between 1-2 cm depends on the location
and the size of the tumor, 5 of the patients underwent reconstruction of the skin defect by antero-lateral thigh (ALT) flap, and 1
patient underwent reconstruction with pedicled myocutaneous (trapezius) flap, and 1 with pedicled myocutaneous latissimus doris
flap. Follow up mean of 5.2 years, 2 patients died due to cardiopulmonary complications in the neuro-intensive care unit.
Conclusions: Multi-disciplinary team approach and early aggressive
tumor resection followed by sophisticated reconstructive and
esthetic procedures appears to be reliable and realistic treatment
modality for invasive basal cell carcinoma.

FM1-11

Delayed CSF leak presenting years after
retrosigmoid craniectomy and resection of
vestibular schwannoma: a case series
A. Kumariaa, L. Ramua, C. Santosa, G. M. O'Donoghueb
and I. J. A. Robertsona
a

Queen's Medical Centre, Nottingham, UK; bDepartment of
Otolaryngology, Queen's Medical Centre, Nottingham, UK
Objectives: CSF leak in the days to weeks following vestibular
schwannoma resection is not uncommon and frequently requires
further operative intervention to prevent CNS infection. CSF leak
rates of up to 10% have been reported in the literature following
retrosigmoid craniectomy, although delayed presentation some
years after surgery has not been reported before. Here we describe
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three cases of delayed CSF leak with view to promoting their better understanding and prevention.
Design: Case series.
Subjects: Three patients.
Results: We describe three cases; all patients were female (ages 26,
30, 84). Time duration between surgery and discovery of CSF leak
was 4.5 years, 1 year and 22 years. Two patients presented with
meningoencephalitis and one with symptomatic pneumocephalus
without infection. All cases were occult CSF leaks which were not
noticeable to the patient (no otorrhoea/rhinorrhea/wound leak etc).
Two patients had a good outcome - one underwent successful
transmastoid exploration and fat grafting; one underwent multiple
CSF diversion procedures but is well. One patient developed significant brainstem injury and a locked-in syndrome as a result of
meningoencephalitis.
Conclusions: Delayed CSF leak is associated with significant morbidity and its occult nature warrants due consideration during
post-operative follow up. Outcome was poor when fever and headache were not linked to previous craniectomy. It is hoped that this
case series adds to the limited literature regarding delayed CSF
leaks in skull base surgery.

FM1-12

Pattern and outcome of surgery for skull base
tumours: Five years retrospective review
C. Ugwuanyi, E. E. Nwaribe, S. A. Aliu, O. Solanke,
P. G. Jibrin, C. S. Arua and F. E. O Arewa

FM1-13

Trigemino-cardiac reflex in vestibular schwannomas
surgery. A series of 14 patients and review of the
literature
Z. A. Shabhay, L. Boublata, L. Boutiah and S. Bakhti
Ali Aït Idir Specialised Hospital, Algiers, Algeria
Objectives: To determine the patients who experienced the trigemino-cardiac reflex during tumour dissection From the Brainstem
in vestibular schwannomas surgery.
Design: Retrospective hospital based study
Subjects: All patients who underwent vestibular schwannomas surgery between 2008 and 2016 at Ali Aït Idir Specialised Hospital.
Methods: Files of patients who underwent vestibular schwannomas (Koos stage III-IV) surgery between 2008 and 2016 were
reviewed. All patients were operated by retrosigmoid approach.
Results: Two hundred and fifteen patients were operated for a vestibular schwannoma between 2008 and 2016 at Ali Aït Idir specialised hospital. Fourteen patients experienced bradycardia on
dissection of the tumour from the trigeminal nerve and not the
Brainstem as previously thought and explained in old literature.
Conclusions: Bradycardia resulting from dissection of the tumour
from the trigeminal nerve should not be a determinant of the quality of excision. The various studies published describing the reflex
as a physiological phenomenon make the notion of performing
partial tumour excision due to bradycardia resulting from
Brainstem adherence obsolete.

National Hospital Abuja, Nigeria
Objectives: To review the pattern and the outcome of surgical
intervention for skull base tumours.
Design: Retrospective review of case notes from July 2011 to
August 2016.
Subjects: Patients who had surgery for skull base tumours.
Methods: Review and simple analysis of study parameters.
Results: Total 14 cases. M: F ¼ 3:4. Mean age 45 years. Presenting
symptoms: headache 9/14(64.2%), seizures and visual impairment
7/14(50%) each, anosmia 5/14(35.7%). Neurology at presentation: II
palsy 7/14 (50%), I palsy 5/14(35.7%). Neuroimaging: medial third
sphenoid wing meningioma with involvement of the ICA/II in 3/14
(21.4%), lateral two third sphenoid wing meningioma 4/14 (28.5%)
and olfactory groove meningioma 5/14(35.7%). Operative intervention: pterional craniotomy for sphenoid wing meningioma 8/14
(57.1%), sub-frontal approach for olfactory groove meningioma 5/
14(35.7%), retro-sigmoid craniotomy for CP angle tumour 1/14(7%).
Complete tumour resection was achieved in 10/14(71.4%). Post op
complications: tension pneumocephalus, malignant brain edema/
herniation and CSF leak in 1/14 (7%) each. Mortality 1/14 (7%).
Anosmia, visual loss did not reverse but headache and seizures
subsided in 11/13(84.6%) survivors. Commonest Histology: meningothelial tissue with psamommatous bodies, WHO I in (85.7%).
Check neuroimaging at three months revealed no residual tumour
in (69.2%) but significant residual in (30.7%).
Conclusions: Complete resection of skull base tumours is not
always feasible and does not necessarily reverse cranial nerve
deficits.

PARALLEL SESSION 1 - FRIDAY 22ND SEPTEMBER

FP1 – TRAINING/EMERGENCY WORK/MISCELLANEOUS
FP1-1

Analysis of emergency neurosurgery referrals during
the junior doctor industrial action of 2016
M. Foster, G. Sunderland and N. Buxton
The Walton Centre, Liverpool, UK
Objectives: This study aimed to test the anecdotal observation
that the frequency and volume of on call neurosurgery referrals fell
during the junior doctor industrial action in 2016.
Design: Retrospective analysis of the ORION (Outcome Registry
Intervention and Operation Network) neurosurgery on call referral
database.
Subjects: All patients referred to a single tertiary neurosurgery
service.
Methods: The referral activity on strike days (12/1/16, 10/2/16,
09/3/16, 10/3/16, 6/4/16, 7/4/16, 26/4/16, 27/4/16) was compared
with paired ‘control’ non-strike days a week later. Events were categorised as either: new referral, referring doctors re-contacting with
further information or requests, neurosurgeons calling back with
advice. The Students t-test was used to compare means.
Results: When comparing ‘strike days’ to ‘non-strike control days,‘
there was no statistically significant difference the mean number
of: total calls, (22.88 vs 24.50, p ¼ 0.47), new referrals (18.88 vs.
19.88 p ¼ 0.67), or referrers re-contacting the department (4.00 vs.
1.85, p ¼ 0.58). There was no difference in the proportion of
patients accepted for transfer (16% versus 16% p ¼ 0.98) or referrals
being made by a consultant (21% versus 13% p ¼ 0.08).
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Conclusions: Results do not support the hypothesis that referral
workload decreased during the 2016 industrial action. This implies
that the workforce change did not compromise the safety of those
needing discussion with neurosurgery or transfer to a neurosurgical
unit.

FP1-2

1000 Days of an electronic referral system; How can
ORION inform about a unit’s emergency caseload?
M. Foster and P. May
The Walton Centre, Liverpool, UK
Objectives: Anecdotally it is felt the emergency referral throughput
is increasing. Furthermore, it was suspected that more elderly
patients, unsuitable for neurosurgical intervention, are being
referred.
Design: Retrospective service analysis.
Subjects: All adult patients referred to tertiary neurosurgical centre
between 1/12/14 to 8/2/17.
Methods: Analysis of ‘ORION’ (Outcome Registry Intervention and
Operation Network) referrals database.
Results: There were 15709 calls over 1103 days, representing
12257 individual patients referred and 3452 instances of patients
being re-discussed. On average 11 new patients were referred per
day, with 14 calls per day. There were 6904 calls logged in 2015,
and 7456 in 2016, representing an 8% increase. Diagnosis was be
classified as vascular (20%), tumour (19%) trauma (29%) infection
(3%), degenerative spine (18%), and no neurosurgical problem
(4%). 17% of patients referred were accepted for transfer urgently
to our unit, 24% were to be reviewed as an outpatient, in MDT, or
by senior specialists, and 60% were advised to be managed locally.
11% of calls were regarding octogenarians. Of this cohort, only 3%
were accepted for transfer.
Conclusions: Analysis of the ORION is a powerful tool for assessing
a unit’s emergency workload. The volume of emergency referrals is
increasing, with a considerable proportion these being octogenarians, unsuitable for admission to a neurosurgical unit.

FP1-3

Working patterns amongst neurosurgery junior
doctors: are we creating a new ‘lost tribe’? Results
of a national study by the Association of Surgeons
in Training
E. W. Dysona, N. Srikandarajaha, D. G. Baronea,
J. C. Glasbeyb and A. P. Williamsb
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attended (clinic, theatre list, teaching or MDT), theatre sessions
attended, self-reported rating of training opportunities, and number of unscheduled additional hours worked.
Results: The average number of SHOs per rota was 9.48 (range: 5
to 14). 29/75 had one or more gaps in their rota. Mean number of
training sessions attended was 0.987 (49/75 did not attend a session). Mean number of theatre sessions attended was 0.667 (58/75
did not attend a single session). Average self-reported rating of
training opportunities was 4.2/10. 52/75 worked more than their
scheduled number of hours (the majority of whom worked less
than five hours over-time).
Conclusions: Prior to implementing the new contract, training for
most neurosurgical SHOs fails to meet JCST quality indicators. We
will re-audit following implementation of the new junior doctor
contract to see how this impacts upon training.

FP1-4

The role of the medical training initiative (MTI) in
developing educational partnerships in
neurosurgery
J. Cheserem and C. Hardwidge
Brighton and Sussex University Hospital, Brighton, UK
Objectives: The NHS has benefitted greatly from doctors from
around the globe who have worked here temporarily or on a more
permanent basis. In turn, the UK has been instrumental in developing the clinical capacity of many countries whose doctors have
spent part of their training here. With the progressive overhaul of
the immigration system, these opportunities have reduced. In recognition of the importance of the mutual exchange, the MTI has
been set up to continue to foster education links between UK institutions and overseas trainees. Neurosurgery remains under-represented in the program and our hope is that more centres will
adopt this scheme in the future.
Design: An overview of the MTI and how UK neurosurgical centres
may become increasingly involved.
Subjects: The MTI program and UK neurosurgical training.
Methods: We will present the MTI scheme, how centres may be
involved and the Royal Colleges’ role in supporting the process.
Results: Since the MTI program was established, the number of
trainees and partner constitutions continue to grow. Most trainees
recruited are working in general surgery and trauma. Neurosurgery
remains under-represented with only 3 trainees at present.
Conclusions: With a quarter of the RCS members being from overseas, the UK surgical community has much to offer the global community through training and capacity building. The MTI scheme
remains under-utilised by neurosurgery. Neurosurgical centres may
benefit from the adoption of the MTI scheme to strengthen educational links with overseas institutions.

a

British Neurosurgical Trainees' Research Collaborative, UK;
Association of Surgeons in Training

b

Objectives: Fewer surgical senior house officer (SHO) level training
posts, the European Working Time Directive, and poor trust grade
staff retention have reduced training and increased rota gaps. This
may worsen with implementation of the new junior doctors’ contract. We tracked real-time activities of SHOs working in
neurosurgery.
Design: Multi-centre prospective observational study using JCST
(Joint Committee on Surgical Training) quality indicators.
Subjects: 75 neurosurgery SHOs.
Methods: Data was collected from every half day session undertaken in two 1-week periods in Sept and Oct 2016. Data was collected on number of SHOs per rota, dedicated training sessions

FP1-5

Practice anterior circulation aneurysm clipping using
perfused 3-D models
I. Espositoa, A. Grillob and G. Russoc
a
Brighton Sussex County Hospital, Brighton, UK; bFab Lab, Naples,
Italy; cNeurochirurgia, Azienda Ospedaliera di Rilievo Nazionale
Antonio Cardarelli, Naples, Italy

Objectives: We propose a set of anterior circulation aneurysm
models to (1) enhance understanding of the spatial configuration
and vessel variants; (2) improve clip selection, association and repositioning; (3) facilitate patient information and consent.
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Design: Stereolithography files were created from anatomic drawings and from scan data. Wide neck aneurysms were printed at the
main trunk, narrow neck aneurysms were printed at the bifurcation
and at the root of perforators. Perforators were not perfused.
Subjects: The implementation of the models facilitated the interaction between junior and senior members of the team.
Methods: The models were designed, built and improved locally.
The main trunk was connected and ligated to a flow driver and the
working corridor was restricted. The senior member of the team
supervised clip selection.
Results: Results included a significant improvement in clip positioning and repositioning. The tactile feedback was similar to vessel
with a good representation of perforators. In the softer models the
aneurysm neck frequently broke during clip positioning; at the
beginning of the learning curve of the junior member, the main
trunk broke during ligation to the flow driver.
Conclusions: This model represent a powerful tool to share knowledge, enhance dexterity in junior members and reduce clip malpositioning. The model need further implementation to better
simulate aneurysm dissection and its integration in the placenta
training system would allow the application of basic endovascular
techniques.

Design: Examination of the person specifications published by the
appropriate deaneries for neurosurgery and, core surgery training
as well as previously published points systems for scoring applications for each subspecialty mentioned above.
Subjects: Trainee wellbeing, trainee finance.
Methods: Examination of the person specifications published by
the appropriate deaneries for neurosurgery and core surgery training as well as previously published points systems for scoring
applications for each subspecialty mentioned above was carried
out. From these documents, essential and desired criteria were
taken and established which of these may incur a cost to the applicant (courses, GMC registration, MDU, conference attendance etc).
Data was sought by contacting organising bodies to establish the
cost of these elements to the trainee and these costs were totalled
for each speciality.
Results: Cost to a neurosurgical applicant is expected to be at least
£3,550, whereas for a Core Surgical Training applicant it is expected
to be at least £1555.
Conclusions: Neurosurgery applicants are likely to be spending at
least 229% more than CST applicants. This raises questions surrounding whether we are discouraging good candidates from
applying to neurosurgery simply due to cost?

FP1-6

FP1-8

Training the trainee: tutorial to build a brain model
to develop microsurgical abilities
D. Giraldia and F. Giustib

Role of simulators in neurosurgical training:
feasibility and perceived improvement
A. Sheikh, K. Deniz, S. Ross, J. Timothy, A. Tyagi and
N. Phillips

a
The Walton Centre, Liverpool, UK; bAlder Hey Hospital, Liverpool,
UK

Objectives: In surgical specialties manual ability can contribute
dramatically to improve outcome. Microsurgery competences
requires training and has learning curve which can vary from procedures and technique. In the complexity role of training the
trainee, anatomy knowledge and microsurgical abilities are key
areas to teach in order to form future surgeons. We present a
tutorial to build a 3D model of brain to be used both to increase
microscopic anatomy and microsurgical techniques.
Design: Anatomy and cadaver lab are not always available in training centres. Microscope and different kind of models are offered to
the trainee in order to develop basic competences as suturing. The
use of animal organs is not allowed for safety and hazard risks.
Methods: An anatomical skull model is used as a mould. Different
materials are used to create a 3D ‘brain like’ consistency model.
Examples of pathology can be created as well, in order to allow
practising in microsurgical techniques and improve manual ability.
Conclusions: A 3D anatomical model can be reproduce and used
to practice microsurgical abilities. Building a reliable model can represent a new way to increase the anatomy knowledge with a practical impact.

FP1-7

The cost of an ST1 number; can I afford to be a
neurosurgeon?
O. J. MacCormac and K. Tsang
St Mary's Hospital, London, UK
Objectives: To gain an idea as to the likely cost a doctor should
expect to pay in order to gain an ST1 national training number
(NTN) in Neurosurgery and compare this to that for core surgical
training CT1 NTN.

Leeds General Infirmary, Leeds, UK
Objectives: To look at the usefulness and impact of using surgical
simulators in neurosurgical training.
Design: Multiple low cost simulators were designed locally in our
department. Self-perceived performance improvement was evaluated prospectively.
Subjects: Neurosurgical trainee of varying grades and experience
practiced on Neuronavigation and neurovascular simulator.
Methods: Using available models and materials, low cost simulator
for neuronavigation was constructed. This was used to practice
navigation guided procedures such as biopsy, EVD and shunt
placement. A neuromuscular model was also created using 3D
Slicer software to convert DICOM images into a 3D printed vascular
model. This was used for practice of microsurgical skills.
Results: There was significant improvement in perceived performance among trainees after the use of simulation models. It gave a
chance to familiarise with navigation device and instruments.
Neurovascular model was helpful in refining microsurgical skills.
Conclusions: In the current environment of European Working
Time Directive, looming new junior doctor contract and diminishing exposure to complex microsurgical skills, physical simulators
based on real life models provide an excellent alternative for training. Although, simulators can never replace the real life experience,
they do provide the closest alternative to aid training. This may
form a future direction for UK neurosurgical training.

FP1-9

Parallels and differences in neurosurgical training in
Uganda and the UK: a trainee’s perspective
A. Muhindo and P. C. Whitfield
Derriford Hospital, Plymouth, UK
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Objectives: To compare and contrast neurosurgical training goals
and milestones in Uganda and the UK
Methods: Training curricular (www.iscp.ac.uk and www.cosecsa.
org) were reviewed with particular focus on the programme structure, key trainee outputs and cases undertaken. A neurosurgical
trainee with six years’ experience in the Ugandan system, and currently training at a teaching hospital in England (adult practice)
compared relative exposure to training opportunities
Results: The UK system is an eight year program completed in
three stages. Assessment is achieved through regular supervisor
reports, work-based assessments and research/service improvement
contributions. Trainee logbooks must demonstrate at least 1200
cases including more than 50 operated microsurgical index cases,
before eligibility for the Certificate of Completion of Training. In
Uganda the four-year program is undertaken after completion of
basic surgical training. Evaluation of training competencies is
assessed through the log-book, skills courses attended and supervisor reports. Trainees are expected to undertake a minimum of
1000 cases but no specification about case mix is made.
Certification is based on exit examination performance.
Conclusions: The International Surgical Training Programme is
effective for enhancing training opportunities and has the potential
to provide feedback to the both countries on the development of
surgical training.

FP1-10

Neurosurgical simulation training; 5 years’
experience
R. D. Ashpole
Queens Medical Centre, Nottingham, UK
Objectives: To set up neurosurgical simulation training.
Design: A neurosurgical simulation course was designed along
with the simulator.
Methods: In 2013 an experimental, 1 day, neurosurgical simulation
course took place utilising a prototype UK simulator. The head consists of a base with replaceable cranial vault, plus a realistic brain
with ventricles. Since then the course has expanded to 2 days,
twice a year, with 8 delegates per course. It includes basic positioning and approaches, as well as image guidance, basic endoscopy
and paediatrics. Most recently wearable imaging and basic assessments have been added to try and add recordability, objectivity,
and validity.
Results: Over 60 trainees ranging from medical students to registrars have taken part since 2013, with some going on to neurosurgical training numbers, and others coming back as tutors.
Feedback recorded since course 1 has been uniformly positive, and
has been used to develop and enhance the curriculum. These simulators have been used, and courses set up, in 6 other UK and 2
overseas centres, including the Royal College of Surgeons.
Conclusions: A neurosurgical simulator and 2 day training course
has been developed, and others are now springing up. Delegate
numbers and feedback are encouraging. As yet there is no national
framework for this; and wearable camera recording and objective
assessment is very much in its infancy. Overall it is believed that
this kind of simulation could have a useful role in both initial and
ongoing neurosurgical training.

FP1-11
withdrawn
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Vitamin D deficiency is endemic in neurosurgical
patients and is associated with a longer length of
inpatient stay
R. Veda, P. J. Stewarta, D. Dattab, P. N. Taylorc,
S. Daviesc and C. Hayhursta
a

Department of Neurosurgery, University Hospital of Wales, Cardiff,
UK; bDepartment of Biochemistry, University Hospital of Wales,
Cardiff, UK; cDepartment of Diabetes and Endocrinology, University
Hospital of Wales, Cardiff, UK
Objectives: Vitamin D deficiency is common and associated with
adverse outcomes in spinal surgery and critical care. Deficiency
may impact on complications and outcomes in neurosurgical care
or play a role in the underlying disease.
Design: Prospective observational cohort pilot study.
Subjects: All emergency cranial neurosurgical admissions from 1st
January until 10th May 2017. Patients on ITU prior to admission,
and patients already taking Vitamin D were excluded.
Methods: Vitamin D levels were assessed on admission, those
found to have levels <50 nmol/l were replaced. Descriptive analyses of the cohort were undertaken with multivariate regression to
assess the effect of vitamin D deficiency on length of stay and
inpatient morbidity.
Results: Data were available on 90 individuals (58.9% male mean
age 61.9 years). Median Vitamin D levels were 23 nmol/l (very low).
87.6% of patients were deficient with 64.0% severely deficient
(<30 nmol/l). Vitamin D deficiency rates were similar in those aged
above and below 65 years (86.4% and 88.9%) respectively. Linear
regression identified that higher vitamin D levels were associated
with shorter length of stay (p ¼ 0.03) even after adjusting for age,
sex and Charlson co-morbidity index. No association was seen with
Vitamin D status and inpatient morbidity.
Conclusions: Neurosurgical patients are at substantial risk of
Vitamin D deficiency, even those in pre-defined low risk groups
(age <65). Lower Vitamin D levels are associated with longer
lengths of stay. These data strongly support the need for widespread testing of vitamin D deficiency in neurosurgical patients,
regardless of age.

FP1-13

Factors predicting post-operative seizure in
neurosurgical patients
M. Stephensa, S. Naylora, S. Lohanib, L. J. Glanczc and
U. Devkotab
a

The University of Nottingham, Queen's Medical Centre, Nottingham,
UK; bNational Institute of Neurological and Allied Sciences,
Kathmandu, Nepal; cQueens Medical Centre, Nottingham, UK
Objectives: We sought to establish the incidence of seizures in
patients undergoing major cranial surgery, and whether this varied
according to pathology and lesion location.
Design: A retrospective single-centre review was performed.
Subjects: All patients undergoing major cranial surgery over one
year from April 2015 until April 2016 were evaluated.
Methods: Charts were reviewed to establish diagnosis, surgical
intervention and presence of pre- and post-operative seizures. Data
were analysed in SPSS using Chi-square, Fisher Exact and independent sample t-tests.
Results: A total of 301 patients fulfilled criteria for inclusion with
available records. Mean age was 42 (0-91years). Of all, 15.9% (48/
301) patients had pre-operative seizures while 17% (43/253) developed new seizures in the post-operative period. Patients
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A retrospective clinical audit of emergency
neurosurgical referrals to a large UK centre: what is
the link between referral diagnosis and clinical
signs?
R. S. Dattania,b, C. B. Swernerc, V. Dattanid,
J. D. Falconerc, N. D. Kitchene and M. H. Wilsonf

Methods: A retrospective analysis of a prospective case series.
Results: 58 MRI requests for 46 patients with a wide range of cardiac devices were reviewed, of which 23 patients had 33 scans
(57%), comprising 0.51% of all CNS MRIs from 2012-2016. All scans
took place under specialist cardiac supervision. No pacemaker
related adverse events were reported. 16% of requests were cancelled due to the presence of a pacemaker alone. Two subsequently took place, and two have been reordered. In nine patients
scan indications were considered insufficient. In 87% of scans, the
results altered management. Seventeen scanned patients experienced delay, due to; ·consultation between the referring clinician
and cardiology team, or ·other investigations or management used
(n ¼ 14) or · n ¼ 5 primary clinicians believed MRI was absolutely
contraindicated until a secondary team became involved. CT was
used in 96% n ¼ 25 of cases (þmyelogram, n ¼ 2) as alternative
investigation. Three patients were conservatively managed in
avoidance of MRI with obvious potential implications.
Conclusions: Practitioners appear to lack awareness of MRI availability in this patient group, subjecting them to further investigations and delays. Despite the need to have a cardiac specialist
present, and the increased risks raise the threshold to scan, the bar
has at times perhaps been set unduly high. Education re the
request process will hopefully improve access and reduce delays.

a
University of Oxford, Oxford, UK; bGuy's and St Thomas's NHS
Foundation Trust, London, UK; cUniversity College London, UK;
d
Royal Free Hospital, London, UK; eNational Hospital for Neurology
& Neurosurgery, London, UK; fImperial College, London, UK

FP1-16

undergoing surgery for intrinsic brain tumours were significantly
more likely to develop postoperative seizures (10/29 patients;
34.5%) when compared with all other pathologies (p ¼ 0.008).
Skull-base tumours were significantly more likely to develop postoperative seizures (7/21 patients; 33.3%) when compared with
intracranial lesions located elsewhere (p ¼ 0.038). Mean length of
hospital stay was significantly longer in patients who developed
post-operative seizures.
Conclusions: Patients undergoing surgery for intrinsic brain
tumours and skull-base lesions are at increased risk of seizures and
may benefit from prophylactic anticonvulsants.

FP1-14

Objectives: A retrospective audit of emergency neurosurgical referrals and analysis of clinical markers within referral diagnosis.
Design: Referral data was extracted from referrals to the NHNN, a
non-trauma centre, made using a web based referral tool (www.
acuterefer.com). For each referral, the tool requests: provisional
diagnosis, GCS, pupil size and coagulation status.
Subjects: 1037 patient records were extracted over the subsequent
517 days.
Methods: Data were analysed using SPSS. Pearson’s correlations
were performed between age and pupil size and also age and
overall GCS score with a critical a ¼ 0.05. An unpaired t-test
(a ¼ 0.05) was performed to test for a difference in GCS score
between coagulation status.
Results: Mean age ¼ 62.5; average GCS ¼ 14.1 and mean pupil
diameter ¼ 2.3 mm. The most common provisional diagnosis was a
SOL, at 17.5%. 30.6% of diagnoses related to vascular pathology
and 23% to the spine. Pearson’s correlations between age and
pupil size were only significant within the ‘spinal trauma’ and
‘other’ provisional diagnoses, but not across all referrals. Pearson’s
correlations between age and GCS across all referrals was significant: r¼0.14, <0.001, n ¼ 1037. From our cohort, 25.4% of those
referred were anti-coagulated, of which 87.1% were on a single
anticoagulant. There was a difference in the referral GCS between
those on anticoagulants (12.5 þ/3.7) and not on anticoagulants
(13.4 þ/ 3.2); a statistically significant difference of 0.84 (95% CI:
1.65 to 0.02, t (317) ¼ 2.03, p ¼ 0.043).

FP1-15

Utilisation of CNS MRI in pacemaker fitted patients –
it can be done!
P. Serebriakoffa, C. Plummerb, S. Bradyb, S. Branfootb
and D. Hollimana
a
Royal Victoria Infirmary, Newcastle, UK; bFreeman Hospital,
Newcastle, UK

Objectives: A review of MRI in patients with pacemakers and
neurological conditions.

Management options in patients presenting with
arachnoid cysts. 9 year experience in single centre
A. Sheikh, G. Sivakumar, A. Tyagi, J. Goodden and
P. Chumas
Leeds General Infirmary, Leeds, UK
Objectives: To look at our practice in managing patients presenting with arachnoid cysts over last 9 years.
Design: Retrospective study using patient notes and electronic
records.
Subjects: All adult and paediatric patients were included who
underwent an intervention related to arachnoid cyst.
Methods: Retrospective analysis using patient notes and electronic
records of operative procedure was undertaken. The images were
reviewed using PACS, documenting anatomical location and classification of arachnoid cysts.
Results: Over the last 9 years, a total of 56 patients underwent 78
procedures in total. 20 of those were adults and 36 were paediatric
age group with 18 years taken as cut off. Primary endoscopic fenestration was performed in 32 patients, primary microsurgical fenestration in 23 while 2 patients had re-do endoscopic procedure
and 2 had re-do open surgery. 10 patients had insertion of ICP
monitor, 3 had primary shunt insertion and 4 had revision of their
shunts while 2 patients underwent repair for ongoing CSF leak
post intervention.
Conclusions: Our management paradigm included conservative
management for purely incidental cysts. Where the relationship
between symptoms and radiological findings was not clear,
patients had ICP monitoring as initial intervention. There was a
trend towards endoscopic fenestration as a favoured procedure.
Shunt insertion was performed where family wished this to be the
primary procedure.
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Sir Charles Sherrington. A Liverpool giant, hero of
neuroscience
D. T. Hope
University Hospital Nottingham, Nottingham, UK
Objectives: The objective is to demonstrate how Sherrington was
instrumental in developing modern neurophysiology from
Liverpool during his Professorship in Liverpool from 1895 until
1906. His contacts with Cushing, Penfield and Cairns are a history
of our neurosurgical progress.
Design: A search of the literature appertaining to Sherrington, the
files of the Cohen Library here in Liverpool and material from the
Royal Society and the University of Oxford are used for this paper.
Subjects: As such the subjects speak for themselves.
Results: Sherrington was already a fellow of the Royal Society two
years before being appointed to the Holt Chair of Physiology in
Liverpool in 1893. He had replaced Victor Horsley two years earlier
at the famous Brown Institute of animal physiology in London and
arriving in Liverpool his contribution to the world of neurophysiology was enormous. Here Harvey Cushing came to stay and work
with him. His output was summarised in the Croonian lecture at
the Royal Society in 1897 and The Integrative Action of The
Nervous Systemthe book describing his opus magnus.
Conclusions: Sherrington, Nobel Laureate, Professor of Physiology
in both Liverpool and Oxford, is a giant in neuroscience. His work
in the University of Liverpool needs acclaim as a friend of neurosurgeons. After leaving Liverpool for Oxford he continued to attract
neurosurgeons. Penfield and Cairns became lifelong friends.
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Reoperation in patients with glioblastoma: is it
worthwhile?
T. Tanello, M. Foster, J. Farah, M. Jenkinson,
E. Chavredakis and A. Brodbelt
The Walton Centre, Liverpool, UK
Objectives: The role of repeat surgery after glioblastoma (GBM)
recurrence is controversial. The purpose of the study was to evaluate overall survival following reoperation for GBM.
Design: Retrospective single centre study.
Subjects: All patients operated on a second time between Jan
2011 and Dec 2016 in a single centre following discussion in a
neuroscience MDT.
Methods: Case note, imaging, operative note, and pathology
report reviewed. Logistic regression used to assess one-year survival after second surgery against covariates.
Results: 40 patients (26 Males) had a median age of 53.5 years
(range 24–67). Median interval between the first and second operation was 78 weeks. 50% had a gross total resection (>90%) and
50% subtotal (50-90%). 5-ALA was used in 5 cases, Gliadel wafers
were inserted in 15 patients (38%) and 2 followed a ketogenic diet.
22 (55%) had further radio and/or chemotherapy after reoperation.
Seven (17.5%) patients were alive at the time of data collection. Of
those deceased, median survival after reoperation was 45 weeks
(60 weeks if PS 1). One-year survival after second surgery was
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48.6%. Prior to second surgery, poor performance status (2 or
more) was associated with worse chance of one-year survival following re-operation (OR 0.04, 95% CI 0.002 to 0.37, p ¼ 0.02). GTR,
recurrence volume, age and surgeon were not significantly related
to one-year survival (p > 0.5).
Conclusions: Selective second surgery in good performance score
patients with GBM can be associated with 14 months additional
survival.

FM2-2

Extent of resection of enhancing tumour has a
positive impact on survival in GBM patients
A. Aly and S. Smith
Queens Medical Centre, Nottingham, UK
Objectives: No randomized controlled trial has been performed to
assess whether complete resection of all enhancing material in
GBM has prognostic benefit. The purpose of this study was to
evaluate the extent of resection (EOR) of enhancing tumour on
overall survival in a large cohort from a regional UK unit.
Design: A retrospective analysis of case notes, imaging studies and
histology.
Subjects: Retrospective review of 158 patients with glioblastoma,
who all underwent surgery targeting total excision of enhancement
between January 2010 and December 2014.
Methods: Volumetric analysis of pre- and postoperative MR images
evaluated EOR. Based on MR imaging results obtained <48 hours
after surgery, percent of resection was calculated. Patients’ medical
records were assessed for survival. Regression analysis was performed, allowing controlling for all variables.
Results: There was a significant association between extent of
resection and overall survival, which persists even when controlling
for other variables (p-value 0.003 using Cox-regression). Age was
also strongly associated with length of survival (p value <0.001).
There was a significant association between IDH-1 status and survival (p-value ¼ 0.033) using independent sample T test but not on
Cox regression.
Conclusions: EOR was found to be a significant predictor of survival after GBM surgery even when other prognostic factors are
controlled statistically. This evidence supports a strategy of
attempting complete resection of all enhancing tumour when
appropriate in GBM.

FM2-3

Outcome comparison of patients <70 and >70
years old treated for High Grade Glioma. Is age a
factor?
A. G. Mavrakis, E. Campbell, G. Pang, D. Houston and
J. St. George
Queen Elizabeth University Hospital, Glasgow, UK
Objectives: To compare the treatment outcomes of patients >70
and <70 years old with high grade gliomas (HGG)
Design: Single centre retrospective study
Subjects: Patients discussed in the Neuro-oncology MDT meetings
of 2012–2014 with radiological/histopathological diagnosis of HGG
Methods: Patient records, pathology and treatment reports
reviewed. Statistical comparison between groups of <70 and >70
years, subgroups of surgical intervention þ/-adjuvant therapy in
survival indicators of mean/median survival, and survival of more
than 90, 180, 360, 720 days
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Results: 360 patients were included. 274 were <70 years old: 30%
(82) underwent a biopsy and 69% (190) a craniotomy for resection.
86 were >70 years old: 22% (19) underwent a biopsy and 52% (45)
craniotomy. WHO Grade III and IV were 14% (48) and 85% (286)
respectively. For all patients in biopsy group, age was a factor in 3
and 6month survival (p < 0,001) with no association between age
and outcome only in biopsy þ adjuvant treatment subgroup. For all
patients in craniotomy group, age was a factor in all indicators
except the 3-month (p ¼ 0,834) and in all indicators with adjuvant
therapy. Age was not associated with outcome in craniotomy þ chemoradiotherapy subgroup with mean survival of 546 and 670
days for elderly and younger group respectively.
Conclusions: Our retrospective data suggests that there is benefit
for selected elderly patients with HGG who undergo craniotomy
combined with chemoradiotherapy and that variables like adjuvant
therapy are more important than age in determining outcome

FM2-4

Survival impact of resection, molecular analysis and
bevacizumab treatment in an Irish cohort of
glioblastoma recurrence
P. J. O'Hallorana, M. Amoob, J. Johnsonb, J. Gleesonc,
O. Breathnachc, L. Groganc, P. Morrisc and
S. MacNallya
a

Department of Neurosurgery, Beaumont Hospital, Ireland;
Department of Neurosurgery, Cork University Hospital, Ireland;
c
Department of Oncology, Beaumont Hospital, Ireland
b

Objectives: The use of bevacizumab in the setting of glioblastoma
remains unclear. The aim of this retrospective study was to perform
the first quantitative and qualitative analyses, in a heterogenous
Irish glioblastoma cohort in response to bevacizumab treatment
Design: Retrospective study over a 3 year period (January 2013
and December 2015).
Subjects: Patients who underwent primary surgical resection and
were treated with bevacizumab at the National Neurosurgical
Centre in Beaumont Hospital were included in the analyses.
Methods: Patient information was obtained from the hospital HIPE
database and weekly neuro-oncology multi-disciplinary team meetings. Statistical analyses were performed using GraphPad and SPSS
(SPSS Statistics Version 20.0). Overall survival was analyzed by the
Kaplan–Meier method and the log-rank test for comparison of
subgroups.
Results: Over 91% of the patients who received bevacizumab were
diagnosed as an astrocytoma of which 77% (n ¼ 84) were histologically diagnosed glioblastoma recurrence. Glioblastoma were more
common in men, >45 years of age and located in the right cerebral hemisphere with 41.9% occurring in the frontal lobe. The
median survival from the commencement of bevacizumab was 5
months while the overall survival from the time of surgery was 18
months. MGMT methylation (p ¼ 0.004) and EOR (p ¼ 0.04) had the
largest independent positive prognostic factors for overall survival.
There was also a favourable survival trend towards IDH mutation
and tumour location.
Conclusions: This single site study demonstrates the importance of
tumour location, MGMT methylation, IDH and EOR as prognostic
factors in recurrent glioblastoma.

FM2-5

Bioluminescence imaging of an intracranial mouse
model following treatment with temozolomide plus
inhibitor-of-apoptosis-protein antagonist in patientderived-glioblastoma cells
Z. Zakariaa, D. O'Briena, A. Byrneb and J. Prehnb
a
Beaumont Hospital, Dublin, Eire; bCentre for Systems Medicine,
Department of Physiology and Medical Physics, Royal College of
Surgeons in Ireland, Dublin, Eire

Objectives: Patient-derived-glioblastoma (GBM) cells show a slower
proliferation rate following intracranial inoculation. In vivo bioluminescence imaging (BLI) allows detection of tumour growth at
an earlier time point, which allows precise treatment plan. In this
study, a survival analysis was performed using the chemotherapeutic agent, temozolomide (TMZ) plus inhibitor-of-apoptosis-protein
(IAP) antagonist.
Methods: 50 NOD/SCID adult female mice were inoculated with 5
x 105 GBM cells. At day 63 post tumour inoculation, mice were
randomized into five groups (control, vehicle, TMZ, IAP antagonist
and combination group) where n ¼ 10 mice per treatment group.
Weekly BLI was performed and median survival time for each
group was calculated.
Results: Tumour growth inhibitory effect was greater in TMZ plus
IAP antagonist group as reflected from decreased in BLI signals
when compared to other groups (p < 0.0001). This correlated with
significant median survival benefits of 173.5 days, compared to
vehicle group (92.5 days; p < 0.0001).
Conclusions: The intracranial inoculation recapitulates a more
physiological microenvironment of GBM cells. BLI represents a valuable imaging tool for non-invasive assessment in in vivo GBM
study. TMZ plus IAP antagonist is a potential targeted therapy for
central nervous system tumour.

FM2-6

Choline PET may improve extent of resection of
recurrent high grade glioma
E. W. Dysona, A. Haroonb and J. E. McKintosha
a
Royal London Hospital, London, UK; bSt Bartholomew's Hospital,
London, UK

Objectives: Identifying recurrent glioblastoma (GB) after radiotherapy is a challenge. PET is more sensitive and specific than MRI in
this respect. Fluorescence microscopy (FM) using 5-ALA can
improve extent of primary GB resection. We present the use of all
three modalities to guide the management of suspected GB
recurrence.
Subjects: A 33 year old male with recurrent post-Gadolinium
enhancement on surveillance MRI 9 months after supra-marginal
resection of a right frontal GB.
Methods: Choline PET revealed areas of increased tracer uptake
within tumour distinct from gadolinium enhancement on MRI.
Revision debulking was offered. MRI and PET were used for neuronavigation. FM was used to identify areas of infiltration intra-operatively. Four specimens were sent for histological analysis depending
on their MRI, PET and FM characteristics.
Results: Specimen 1 (MRI-, PETþ, FM-) revealed reactive changes
with no recurrence. Specimens 2 (MRIþ, PET-, FM-) and 3 (MRIþ,
PETþ, FMþ) revealed recurrent IDH-mutant GB and reactive
changes. Specimen 4 (MRIþ, PET-, FMþ) revealed recurrent IDHmutant GB, reactive changes and IDH-mutant negative, GFAP positive cells, suggestive of sarcomatous change.
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Conclusions: Used alone, choline PET may under-represent disease
progression, and should be used in conjunction with MRI. 5-ALA is
not always taken up by recurrent tumour and may under-demonstrate progression if used in isolation. Synthesising all three modalities may offer improved resection and survival for selected
patients.

FM2-7

Infratentorial glioblastoma multiforme: a case series
A. Kumaria, T.C. Hammett, M. Cartmill, S. Basu, G. R.
Dow, D. C. Macarthur, B. D. White and I. J. Robertson
Queen's Medical Centre, Nottingham, UK
Objectives: Although glioblastoma multiforme is the commonest
primary brain tumour, infratentorial Glioblastoma multiforme
(iGBM) is very rare. We present nine cases and discuss their presentation, surgical intervention, adjuvant treatments, histological features and subsequent outcome. The objectives of this study are to
add to the limited literature on this subject. We speculate on anatomical reasons to explain why iGBM is rare.
Design: Retrospective case series.
Subjects: All patients with histologically confirmed glioblastoma
multiforme of the cerebellum or brainstem from 2005 to 2015 at a
tertiary centre.
Results: Nine patients (6 male, 3 female; age ranges 19–77) underwent surgical management of their iGBM during this period. Seven
iGBMs were cerebellar and two were in the brainstem. Radiological
diagnosis was challenging in view of its rarity and non-specific features. Seven cases underwent craniectomy and debulking while
two had burr hole biopsies. CSF diversion was necessary in four
cases. There were histological challenges and the diagnosis was
revised in a third of cases, one of whom required a second operation. Survival ranged from 1 to 22 months. All but one patient
received adjuvant oncology treatments.
Conclusions: iGBM accounts for 1–2% of glioblastoma multiforme
and presents significant diagnostic challenges histologically and
radiologically. Prognosis is poor, in keeping with current literature.
We provide a novel hypothesis to explain why glioblastoma multiforme is rare infratentorially.

FM2-8
withdrawn

FM2-9

Tectal plate gliomas in adults: analysis of a series of
12 cases
D. Giraldia, J. Walkdena, A. Brodbelta, E. Chavredakisa,
C. Maluccib and D. Jenkinsona
a
The Walton Centre, Liverpool, UK; bAlder Hey Hospital, Liverpool,
UK

Objectives: Tectal gliomas are a rare subset gliomas accounting
for less than 5% of brainstem tumours in children and 8% in
adults. Historically, it has been reported that tectal gliomas are
more likely to follow a benign, indolent course than brainstem

113

gliomas. We investigated the clinical history, radiological surveillance and operative management of tectal plate glioma in a large
adult series.
Methods: All neuroradiology reports available at our institution
from January 2007 to March 2015 were searched using ‘tectal
plate’, ‘tectal lesion’ and ‘tectal glioma’ as keywords. Clinical details
(history, age, clinical course, neuropathology and operative interventions) were identified from case notes.
Results: We identified 39 suspected low grade tectal plate gliomas
of which 12 had confirmed neuropathology. 7 tectal plate lipomas
and 3 non glial tumours involving the tectal plate were identified.
Of the 12 patients with proven histology the average age at diagnosis was 24 years with all but 3 presenting with hydrocephalus.
Neuropathology confirmed 9 grade II astrocytoma and 3 pilocytic
astrocytomas. 3 patients subsequently received radiotherapy and 2
received chemoradiotherapy for radiological progression since diagnosis. All patients remain alive with a median follow up of 9.5
years.
Conclusions: The natural history and course of tectal plate glioma
is therefore not entirely benign and patients should remain under
close annual MRI surveillance with consideration of biopsy if radiological progression is observed.

FM2-10

Meningeal associations of gliosarcoma and
glioblastoma multiforme
R. D. C. Moona, R. A. Morshedb, S.J. Pricec,
K. S. J. Allinsonc, T. Tihanb, S. J. Hanb and T. Santariusc
a
Aintree University Hospital, Liverpool, UK; bUCSF Medical Centre,
San Francisco, USA; cAddenbrooke's Hospital, Cambridge, UK

Objectives: We hypothesised that gliosarcoma (GSA) phenotype,
histologically containing both glial and metaplastic mesenchymal
components, may develop in a glioma as a result of ‘contact
induction’ by the meningeal tissue. We aimed to determine
whether GSA displays a more frequent association with the meninges than GBM.
Design: Retrospective cohort comparison study.
Subjects: Inclusion criteria were patients undergoing surgical resection of histologically diagnosed GSA or GBM between January 2005
and September 2015.
Methods: Age and gender matched GSA or GBM cohorts were
identified, with evaluation of contrast enhanced pre-operative
imaging.
Results: 26 patients were identified with a diagnosis of GSA, and
were age and gender matched to a cohort of 52 GBM patients
(median age GSA 59.1, GBM 59.4, p ¼ 0.91). No difference was
observed in terms of uni- vs multifocal tumour characteristics
(multifocal: 11% GSA, 8% GBM p ¼ 0.68). The two cohorts differed
in terms of their lobar tumour location (p ¼ 0.003). A significantly
greater proportion of the GSA cohort exhibited a dural tail as compared to the GBM cohort (GSA 60%, GBM 35%, p ¼ 0.04). There
was no difference between the cohorts in terms of (a) contact with
the cortical surface (p ¼ 0.36), (b) contact with the dura (p ¼ 0.39)
or (c) contact with the ventricles (p ¼ 0.62).
Conclusions: Dural tail is displayed by a significantly greater proportion of GSA patients as compared to GBM. In view of the uncertain pathogenesis of GSA this may suggest a key role for the
meninges in tumour development.
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FM2-11

Volumetric analysis of insular glioma resection:
initial experiences of a regional centre
D. N. Holmes, C. Hannan, J. Poots and T. Flannery

Conclusions: Strategies to increase local control of BMs do have a
biological basis but there may be significant intra- and intertumoral heterogeneity and biomarkers will be needed to assist the
operating surgeon.

Royal Victoria Hospital, Belfast, Ireland
Objectives: Extent of resection (EOR) is an independent prognostic
factor for overall survival in low and high-grade glioma.
Intraoperative surgical mapping as part of a multi-disciplinary
approach has facilitated maximal resection while minimising functional compromise. This study reports EOR on both T1 (T1WI) and
T2-weighted MRI (T2WI) in a single centre case series of insular
gliomas.
Design: Patients were identified from a prospectively maintained
database.
Subjects: 14 consecutive patients who underwent insular glioma
resection by a single neurosurgeon specialising in neuro-oncology
were included. 10 patients had histopathological features of highgrade glioma. 9 underwent multiple debulking procedures.
Methods: Volumetric analysis was performed using Brainlab iPlan
softwareV with two-person verification.
Results: Pre-operative mean tumour volumes on T1WI were significantly smaller than on T2WI imaging (47.89 cm3 vs 68.62 cm3,
p ¼ 0.001). Post-operative mean tumour volumes were also smaller
on T1WI compared to T2WI (20.19 cm3 vs 43.81 cm3, p ¼ 0.004).
The mean EOR on T1WI and T2WI differed significantly (58.78% vs.
35.35%, p ¼ 0.04). 2 patients had evidence of disease progression
over a median follow-up period of 1.56 years.
Conclusions: Volumetric analysis on T2WI yields a higher tumour
burden than on T1WI with a similar discrepancy in EOR. This is
likely to reflect the diffuse infiltrative nature of the disease however
other confounding factors including oedema on early post-operative imaging should also be accounted for.
R

FM2-12

Impact of surgical resection and growth pattern for
brain metastases from different primary cancers
R. Zakaria, M. Jenkinson and P. Rudland

FM2-13

Surgical intervention for intracranial metastases:
worse outcomes if the primary tumour is unknown?
M. Nielsena and D. Hollimanb
a

Newcastle University, Newcastle, UK; bRoyal Victoria Infirmary,
Newcastle, UK
Objectives: Intracranial metastases are common in patients with
known cancer and in those with cancer of unknown primary (CUP).
The few studies reporting survival times have not found significant
differences between the two groups, yet 2010 NICE guidance discourages treatment of CUP metastases. We compare the survival of
patients whose primary tumour was identified prior to surgery to
that of patients with CUP.
Design: Retrospective review of patients whose intracranial metastases were histologically diagnosed following craniotomy during
2010–2015.
Subjects: A pathology database identified 274 patients (median
age 62, range 31–83). The site of the primary tumour was known
in 82% (n ¼ 224) and unknown in 18% (n ¼ 50).
Methods: Demographic data, dates of metastasis and primary
tumour diagnosis, and dates of death were collected from patient
notes. 47 patients alive at 31 Dec 2016 were censored from the
analysis.
Results: Median survival of known primary metastasis: 10 months
(range 2 days–81 months). Median survival of CUP: 7 months
(2 days–56 months). The Log Rank was not statistically significant,
p ¼ 0.094.
Conclusions: The difference in median survival times reported here
is not statistically significant, so we may reasonably conclude that
an aggressive search for a primary tumour before surgery for intracranial metastasis does not significantly improve outcomes.
Surgical management of CUP brain metastases is appropriate, as
the median post-operative survival period is not significantly different to that of patients with a known primary.

The Walton Centre, Liverpool, UK
Objectives: Brain metastases (BM) have recently been found to
have different patterns of growth and invasion, hence supramarginal resection or cavity radiosurgery are proposed as means of
improving local control. We investigated growth and surgical
approaches to resection in the two most common BM types, lung
and breast cancer.
Methods: Retrospective review of 43 breast cancer and 55
non-small cell lung cancer BM operated over a 5 year period with
attention to surgical approach as recorded in the operating notes gross total, en bloc resection vs. piecemeal resection. Prospective
samples taken from the leading edge of 4 breast cancer and 13
lung cancer metastases in the course of a separate research study
were re-analysed for growth pattern and evidence of microscopic
invasion.
Results: Cases with a complete en bloc resection showed a trend
to longer overall survival, 11 vs. 3 months for breast cancer BMs
(log rank 2.23, p ¼ 0.135) and 7 vs. 2 months for non-small cell
lung BMs (log rank 3.68, p ¼ 0.055). All 4 breast cancer BM and 11/
13 lung cancer BM showed a more locally invasive, non-encapsulated growth pattern microscopically and this was not accurately
predicted by the operating neurosurgeon. It was noted that the
pattern of growth at the leading edge was heterogeneous within
single large BMs.

FM2-14
withdrawn

FM2-15
withdrawn
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FM2-16

Single centre review of peripheral nerve tumour
surgery
A. K. Eskenazi, R. Trivedi and D. Barone
Addenbrooke's Hospital, Cambridge, UK
Objectives: A review of indications and outcomes following surgery for Peripheral Nerve Sheath Tumours (PNSTs)
Design: Retrospective observational study.
Subjects: All patients undergoing surgery for suspected or confirmed PNSTs over a 5yr period, in single neurosurgical unit.
Methods: Electronic patient record and radiological review to identify indications, investigations and short-term outcome following
surgery for PNSTs.
Results: The most common presenting complaint was pain (63%)
and the majority of peripheral nerve tumours occurred on the
lower limb. MRI was the commonest diagnostic test. 71% of
tumours were completely excised. 88% of tumours were benign
(53% schwannomas, 15% neurofibromas and 20% other). Most
malignant PNSTs arose from the brachial plexus. 94% of patients
reported symptomatic improvement following surgery with a low
complication rate.
Conclusions: Pain is the most common presenting indication for
surgery for PNSTs, and most patients can experience symptomatic
improvement. Surgery attracts a low morbidity rate.

FM2-17

Spinal cord tumours and tumour-like lesions: a
single centre experience
M. Matthewa,b, L. N. Tripathya, H. Jaina, S. Basua,
W. C. Mezueb and S. K. Mehera
a

Department of Neurosurgery, Medica Superspecialty Hospital,
Kolkata, India; bNeurosurgery Unit, University of Nigeria Teaching
Hospital, Enugu, Nigeria
Objectives: To determine the pattern and surgical outcome of spinal cord tumours and tumour-like lesions.
Design: Retrospective study.
Subjects: Surgically treated patients with spinal cord lesions.
Methods: A 6 year retrospective review of surgically treated spinal
cord lesions. Data was analysed using SPSS version 21. A p value
<0.05 was considered significant.
Results: A total of 107 patient records were reviewed, 62 males
and 45 females giving a M:F of 1.8:1. Most lesions (82.2%) were
tumours with male preponderance, and a predilection to the thoracic spine (65.4%). Difference in mean age between tumours and
tumour-like lesions was observed (p ¼ 0.027, t test). Infectious
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lesions were the most common tumour-like lesions and are only
next to Schwannomas (36.4%), and Meningiomas (11.2%), they
account for 9.3% of all lesions. Motor dysfunction, abnormal tendon reflexes, and local pain were strikingly common to tumour
and tumour-like lesions. Lesions were mainly IDEM (52.3%), but
tumour-like lesions were mainly extra-dural (57.6%). Mean duration
of admission was longer in tumour-like lesions (16.4 þ/13.8 days)
compared to tumours (9.9þ/6.7 days) p ¼ 0.027, t test. No significant difference in completeness of tumour resection (p ¼ 0.314, Chi
square) & clinical improvement at discharge (p ¼ 0.706, Chi square)
between the two lesions. No post op mortality.
Conclusions: Most spinal lesions are neoplastic with thoracic predilection. Clinical parameters are insufficient in differentiating tumour
from tumour-like lesions. Surgical outcome is good.

FM2-18

A year out of programme experience of
neurosurgery in Uganda and Nepal
L. J. Glancz
Queens Medical Centre, Nottingham, UK
Objectives: To discuss lessons learnt, pros and cons, and some
interesting cases seen during a year out of programme for experience (OOPE) in two developing world neurosurgical centres.
Design: NA
Methods: A deanery-approved OOPE was undertaken at the CURE
Children’s Hospital of Mbale, Uganda and National Institute of
Neurological & Allied Sciences, Kathmandu, Nepal.
Results: The experience was both valuable and productive. It
included a broad exposure to the whole spectrum of adult and
paediatric neurosurgery, including all subspecialties (except for
functional), with preponderance to unusual and late-presenting
cases. New skills were acquired. In particular, an emerging technique (endoscopic third ventriculostomy with choroid plexus cauterization) was learnt for the treatment of hydrocephalus. The
experience afforded me greater adaptability and a broader knowledge base, including outpatient management of non-neurosurgical
conditions and how to deal with tropical infections of the central
nervous system. It yielded two national prizes as well as international research opportunities and collaborations. I was able to
submerse myself into two new cultures and make new friends. The
main challenges were finding a useful role for myself in what transpired to be two high-quality and well-staffed centres, and operating as much as possible without taking training opportunities away
from local doctors.
Conclusions: A developing world OOPE can be a very valuable
experience for trainees, providing they choose units wisely and are
fully aware of the pros and cons.
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