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surgery and re-untethering cases where the anatomical judgement
doesn’t suffice. IOM improves cord untethering and minimize
neurological morbidity.

The full abstracts of the platform presentations are followed by
the titles of those submissions accepted as posters. The order of
abstracts is that of presentation.
These papers are ‘published in advance of the meeting’. If any
papers are subsequently withdrawn or not read to the society, an
addendum to this effect will be published in the next issue of the
journal.

WM1-2: Risk factors for developing recurrent disc
herniation after microdiscectomy within five years
J. S. Bal, D. M. Ridwan, G. Prezerakos, B. Arvin,
K. M. David and A. Ibrahim
Queens Hospital, Romford, Essex, England

MAIN SESSION 1 - WEDNESDAY 29TH MARCH
WM1 – Spine 1
WM1-1: The value of intraoperative neurophysiology
in spinal dysraphisms surgery. Experience with 45
consecutive cases
P. Galloa, L. Hendersonb, B. Jordanb and
J. X. Macdonaldb
a
Department of Clinical Neuroscience, Edinburgh, UK; bDepartment
of Neurophysiology, Edinburgh, UK

Objectives: Describe the Intraoperative Neurophysiology (IOM)
multimodal approach technique used during the surgical untethering of patients with spinal dysraphisms.
Design: Prospective clinical study. All patients operated between
October 2013 and October 2016.
Subjects: Forty-five consecutive patients with a tethered cord secondary to a variety of closed spinal dysraphisms underwent surgery
under IOM. Thirty-eight patients were under 14 years old (mean
age: 5 years old) and seven patients were over 18 years old (mean
age: 44 years old). Male/Female ratio was 1.04. Nineteen patients
had a spinal lipoma.
Methods: IOM mapping of the conus-cauda region has been performed through direct stimulation and bilateral recording from
segmental target muscles. Monitoring techniques such as somatosensory evoked potentials (SEPs), transcranial motor-evoked potentials (MEPs) from the limb muscles and anal sphincters and
bulbocavernosus reflex (BCR) were used to assess the functional
integrity of the neural structures during the surgery.
Results: The IOM was feasible in all cases. Monitor ability rate was
91% for SEPs, 95% for limb muscles MEPs, 75% for the anal sphincter MEPs and 53% for the BCR. The untethering was achieved in all
cases. Post-operatively 1 patient had a transient motor weakness
and 3 patients had a transient bladder retention.
Conclusions: IOM is a “sine qua non” in complex spinal dysraphims
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Objectives: To identify risk factors for developing disc recurrence
following microdiscectomy within 5 years.
Design: Retrospective case note study
Subjects: All patients who had a microdiscectomy between 2010
to 2015.
Methods: Operative records were interrogated from 2010 to 2015.
Those patients who had an index operation and revision operation
within the 5 years were selected. Age, weight, height, occupation,
smoking, level and no of levels operated and type of index/revision
surgery performed were analysed.
Results: 555 patients had a microdiscectomy between 2010 - 2015.
12 patients had a recurrent disc herniation requiring surgery with
two patients requiring 2 revisions. The mean age 47, The time
from index operation to revision surgery was on average 12
months, the level affected was L4/5 (41%) L5/S1 (41%), L3/4 (18%)
Males and females were equally affected and average BMI was 27.2
60% of the patients worked in the construction/building industry.
Parameters such as disc height, presence/degree of spondylolisthesis, adjacent modic changes and Cobb angle will be analysed and
compared with a propensity matched cohort.
Conclusions: All patients who had recurrent disc disease requiring
surgery presented with recurrent symptoms. They tended to be
overweight and have a physically demanding job. Their presentation was usually within 12 months of their index surgery. This information may help in preoperative counselling in this group of
patients when discussing risk of recurrence.

WM1-3: Total disc replacement vs. anterior cervical
discectomy and fusion: a systematic review with
meta-analysis
C. A. Findlaya, S. A. M. Ayisa and A. K. Demetriadesb
a

King's College London, London, UK; bWestern General Hospital,
Edinburgh, UK
Objectives: To review the evidence comparing outcomes of total
cervical disc replacement (TDR) and anterior cervical discectomy
and fusion (ACDF) in patients with myelopathy and radiculopathy.
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Design: Systematic review of the outcome measures reported in
RCTs comparing TDR and ACDF using qualitative review and metaanalysis.
Subjects: 22 articles from 14 clinical trials were found to meet
inclusion criteria, reporting 3160 patients with a follow up period
of up to 10 years.
Methods: Composite measures; overall and neurological success,
were extracted and meta-analysis performed. Standardised patient
reported outcome measures were extracted as well as the incidence of subsequent surgical procedures and adjacent segment
disease. The strength of evidence for each outcome was assessed
and summarised qualitatively.
Results: Meta-analysis of overall and neurological success indicated
that TDR is superior to ACDF at 2 and 4-7 years. Overall success:
2 years RR ¼ 0.60, 4-7 years RR ¼ 0.60. Neurological success: 2 years:
RR ¼ 0.59, 4-7 years: RR ¼ 0.7. At 24 months additional outcomes
between interventions were commonly not significant. The majority
of trials at 4-7 years showed significant differences in neck disability index, short form-36 physical component, dysphagia, satisfaction
and adjacent segment disease.
Conclusions: TDR shows frequently superior outcomes compared
to ACDF and lower incidence of adjacent segment disease.
Longevity of medical devices and longer-term outcomes are an
important factor for which no sufficient data is available.

WM1-4: Upper margin of the lamina-guided lateral
mass screw placement in the sub-axial cervical spine
L. Boylana, L. Sivakumara, A. Amitb, A. Shadb,
R. Dardisb, A. Saxenab and H. El-Maghrabib
a

Warwick Medical School, Coventry, UK; bUniversity Hospitals
Coventry and Warwickshire, UK
Objectives: The present study explores the anatomical feasibility of
a new technique of lateral mass fixation, in which the screws are
inserted close to the union of the upper margin of the ipsilateral
lamina with the lateral mass and directed along the upper margin
of the lamina.
Design: We projected the virtual screws trajectory on 3D reconstructions of 50 cervical spine CTs. The length of bone purchase
and the potential for conflict with the nerve root or vertebral artery
were assessed for each lateral mass from C3 to C7 bilaterally.
Subjects: We used a retrospective series of cervical spine CTs performed on 50 patients of age ranging from 20 to 91 years, investigated for a variety of pathology.
Methods: Using orthogonal projections, we measured the length
of bone purchase, the shortest distance from the virtual screw to
the vertebral artery and checked for any violation of the adjacent
cervical foramen or nerve root.
Results: The length of the bone purchase ranged from 12.47mm
(C3) to 17.71 mm (C7). The mean distances to the vertebral artery
ranged from 3.16mm (C7) to 5.11mm (C3), with only 1 screw trajectory potentially conflicting with the vertebral artery and no radicular conflict identified on 500 lateral masses assessed.
Conclusions: Our results suggest that the upper margin of the ipsilateral lamina can be used to preoperatively rule out any potential
vascular conflict and guide safe insertion of the lateral mass screws.
We think that the described technique is safe, efficient and could
potentially provide stronger constructs.

WM1-5: Incidence of vertebral column deformity
following multi-level laminectomy for intraspinal
tumours in adults; time to reassess the need for
“prophylactic” fixation?
A. R. Sadek, S. Kafiabadi, R. Anwar, C. J. Dare and
A. Nader-Sepahi
Wessex Neurological Centre, Southampton, UK
Objectives: Identifying the incidence of spinal deformity following
laminectomy for intraspinal tumours in adults.
Design: Retrospective single centre case series.
Subjects: Forty-five patients underwent resection of a spinal cord
tumour.
Methods: Cases were identified from electronic and theatre
records. Patients underwent pre-operative and post-operative
assessment with radiographic evaluation of Cobb angle deformity.
Results: Thirteen men and 32 females with a mean age of 61 years
(sd 13.4) underwent thoracic laminectomies for an intraspinal
tumour without fixation. Over two-thirds of cases underwent a 2
level procedure (n ¼ 30). Single level, three level and four level laminectomies were performed in 16% (¼7), 9% (n ¼ 4) and 9% (n ¼ 4)
respectively. Changes in Cobb angle were compared at first followup and beyond (12 and 24 months) with a mean follow-up of 16.6
months (sd 5.9 months). For single level laminectomy an average
increase in Cobb angle of 5-degrees was noted at 12 months rising
to 7-degrees at 24 months. The largest overall change in Cobb
angle was noted in two level laminectomies with an initial 3degree increase at 12 months that rose to 11.5 degrees at 24months. A 6.7-degree change at 12 months with a subsequent
increase to 10-degrees at 24 months was noted in 3 level laminectomies. No cases underwent spinal fixation following initial surgery.
Conclusions: Kyphus deformity following thoracic laminectomy for
intra-spinal tumour resection is minimal with no clinical deterioration observed in our case series.

WM1-6: A five-year retrospective analysis of the
management of elderly patients with an upper
cervical spine fracture
M. Leadona, C. Nyea, A. Savilla, P Vergarab,
A. Joannidesb and R. Laingb
a

University of Cambridge School of Clinical Medicine, Cambridge,
UK; bAddenbrooke’s Hospital, Cambridge, UK

Objectives: C2 fractures are common in elderly patients with an
incidence approximately 2 per 10,000 yearly. Management is controversial. Many authorities advocate surgical treatment using the
analogy of the management of hip fractures.
Design: A five-year retrospective analysis of patients aged over 65
with an upper cervical spine fracture managed at a major trauma
centre/regional neurosurgical unit was undertaken. Patients were
identified from our comprehensive database.
Subjects: A total of 310 patients (average age 82.5) were included.
71.0% had C2 fractures following a fall. 137 patients (44.2%) were
managed with soft collars, 119 (38.4%) in hard collars, 6 with a
HALO device, 2 surgically, 12 received no treatment.
Methods: The type and mechanism of injury, initial management,
time to follow up and mortality were recorded. Outcomes at outpatient appointment were documented where possible, including
neck pain, mobility and neurological symptoms.
Results: Overall 3-month and 12-month mortality rate was 21.0%
and 35.1% respectively. There was no significant difference in
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12-month mortality between those managed with hard or soft
collars.
Conclusions: Mortality in our patient cohort was 21.5% at 3
months and 35.8% at 1 year. This compares with mortality of
16.4% at 3 months and 21.6% at 1 year in our meta-analysis of
published case series of upper cervical spine fractures managed
surgically. Whilst these patient series are not strictly comparable
we would argue that the mortality rates are independent of the initial management.

WM1-7: A retrospective analysis of the clinical
management of adult spondylodiscitis – a Scottish
perspective
S. Sohrabia and E. J. St. Georgeb
a

Wolfson Medical School, University of Glasgow, Glasgow, UK;
Institute of Neurological Sciences, Glasgow, UK

b

Objectives: Spondylodiscitis is a rare yet severe infection of the
spine, for which there are currently no national guidelines on its
optimal management in the UK. The aim of this study was to analyse our patient cohort and generate potential management
guidance.
Design: A retrospective cohort study was performed of all spondylodiscitis patients referred to our neurosurgery department
between 6th August 2011 and 6th August 2015.
Subjects: 22 patients met the inclusion criteria, 13 male (59.1%)
and 9 female (40.9%), with a mean age of 65.6 years.
Methods: Data collection was undertaken using the NHS Scotland
Clinical Portal and analysed with Microsoft Excel.
Results: Blood cultures and vertebral biopsy were only positive in
27.2% of patients. In the remaining cases, MRI (59.1%) and CT
(13.6%) scanning identified the diagnosis. 63.6% of patients
received antibiotics for a duration >4 weeks, and 78.6% of these
patients made a full recovery. However, of the 36.4% patients who
were treated for 4 weeks, 87.5% did not fully recover and were
left with complications such as residual pain (18.2%), paraplegia
(28.6%), or even death (14.3%).
Conclusions: MRI and CT scanning must be included in the diagnosis of spondylodiscitis, as blood cultures and biopsies cannot be
considered reliable on their own. Antibiotic therapy of a minimum
of 4 weeks duration should be administered in order to optimise
patient outcomes. These results, along with further studies, will
facilitate the development of management guidelines for spondylodiscitis patients.

WM1-8: Nerve transfer as a method of improving
upper limb function in motor radiculopathy
F. Afsharia, J. Dhira and D. Powerb
a
Queen Elizabeth Hospital, Birmingham, UK; bPeripheral nerve injury
service, Birmingham Hand Centre, Queen Elizabeth Hospital,
Birmingham, UK

Objectives: To report feasibility and increase awareness about
nerve transfer as a method of improving upper limb function in
patients with cervical motor radiculopathy
Design: Case series report
Subjects: 4 subjects with cervical motor radiculopathy undergoing
nerve transfer
Methods: Retrospective data from electronic patient notes
Results: P1: 46 male, with C3/C4 and C4/C5 right sided foraminotomies with right sided C5 iatrogenic nerve root injury. Nerve transfer
was carried out after 6 months. Follow up at 5 months demonstrated deltoid power improvement from 0/5 to 4/5 P2: 79 male,
with right arm weakness secondary to perineural metastatic

121

infiltrations along C4-C7 nerve roots. Nerve transfer was carried out
after 1 year. Follow up at 12 months demonstrated deltoid power
improvement from 1/5 to 3/5 with elbow flexion power from 2/5
to 4/5 P3: 59 male, with long standing right arm and elbow weakness secondary to C5 foraminal stenosis. Nerve transfer was carried
out at 1 year. Follow up at 21 months, demonstrated right elbow
flexion power improvement from 0/5 to 4/5 P4: 39 male, with traumatic C4/C5 facet dislocation with resulting C5 root injury with no
improvement over time. Nerve transfer was carried out at 7
months. Follow up at 9 months demonstrated right deltoid power
improvement from 2/5 to 4/5
Conclusions: Nerve transfer is potentially an effective technique to
improve upper limb function in cases with cervical root compression which have not responded to neurosurgical decompression or
failed conservative treatment.

WM1-9: Precision accuracy of navigated spinal
pedicle screws based on final intraoperative O arm
images
A. Amit, R. Beltechi and H. El-Maghraby
University Hospital of Coventry and Warwickshire, Coventry, UK
Objectives: The O-arm system is a fluoroscopy based 2D and 3D
spinal navigation system. Numerous studies have suggested that
navigated pedicle screws are relatively safer than free hand screw
insertion.
Design: Retrospective radiological analysis of the final position of
the pedicle screw was compared to immediate intraoperative presumed position of the screw based on the image of the virtual
screw generated by the O Arm software.
Subjects: 22 patients underwent insertion of 120 pedicle screws
from April to September 2016. The age range was 32-65 years with
a M:F - 6:4
Methods: The intraoperative O-arm images after insertion of pedicle screws was superimposed on the screenshot image of the final
navigated screw position. The deviation of the trajectory from the
initial accepted screw position was calibrated by direct measurements on the screen.
Results: 95% of the screws were category 0 or 1. 1.6% screws
were category 2 (Gertzbein classification). The deviation of the
screws were <5 degrees in 100% cases were high dose intraoperative imaging was done. The category 2 screws were revised immediately during the same operations. There was no neurological
deficits or hardware issues in any of the patients. The average radiation dose to patient was 450 mGY-cm.
Conclusions: O-arm based Spinal navigation for insertion pedicle
screw is a safe technique. The added advantage of immediate confirmation of the pedicle screws prevents unnecessary repeat procedures. The overall dosage of radiation is comparable to
nonconventional procedures.

WM1-10: Vertebroplasty complications and
outcomes
N. Prasad, K. Ghosh, A. Ray and A. Golash
Royal Preston Hospital, Preston, UK
Objectives: To evaluate symptomatic improvement and intra-procedural complications like cement leakage and embolism with
vertebroplasty
Design: Retrospective analysis
Subjects: Patients undergone percutaneous vertebroplasty
between January 2009 and August 2016.
Methods: Retrospective analysis of procedures, related complications and follow-up of outcomes. Data collected from clinical notes,
intra-procedure and follow-up imaging, clinic and telephone
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follow-up.
Results: 109 patients underwent the procedure, F-62: 56.8% M-47:
43.2%, Age: 19-98 years, Avg: 62.75 years. All had back pain.
Vertebroplasty for metastasis was done in 35 patients (32.1%) M:
24 (68.5%), F: 11(31.5%), with myeloma, Lung, Prostate and breast
being the common ones. 74 (67.9%) patients had Traumatic/osteoporotic fractures. 83 patients had 1 level, 19 had 2 levels and 6
had 3 levels, 1 patient had 5 levels of vertebroplasty. Cement leakage anteriorly or into the disc space were seen in 25(22.9%)
patients. No embolic events were noted. No post procedural neurological deterioration was found. Follow-up: between 10 weeks and
2 years: Clinic reviews and telephonic follow-up. 65 patients
reported symptoms better or resolved at last follow-up. 25 were
either remaining same or worse. 1 patient progressed with
kyphosis and had stabilization. 18 patients lost to follow up.
Conclusions: Vertebroplasty is an effective and safe way of managing pain in vertebral fractures due to tumour involvement and
trauma/osteoporosis. Minor complications like cement leakage
either through the cortical breach or into the disc space did not
make any change in clinical outcome.

WM1-11: Combined anterior and posterior approach
to the cervical spine performed during one surgery:
a single centre experience
S. Hall, J. Hempenstall, D. Wang and N. Brooke
Wessex Neurological Centre, Southampton, UK
Objectives: Surgical options for the treatment of cervical spondolytic myelopathy (CSM) include either anterior or posterior decompression depending on the location of the compression and the
alignment of the spine. A combined surgical approach is possible
when there is circumferential compression. Concerns about a combined approach are that it can lead to long operative times, an
increased infection rate, and a higher rate of post-operative
kyphosis.
Design: Retrospective case notes analysis and imaging review.
Subjects: 73 patients with CSM who underwent a combined anterior and posterior decompression over 14 years.
Methods: Case notes review and comparison of pre- and postoperative lateral radiographs for sagittal alignment.
Results: Patients: 45M, 28F, mean age 69. Pre-operative imaging
demonstrated 56% were lordotic, 32% mildly kyphotic, 6% straight
and 6% sigmoid. Seven patients who were lordotic on pre-op
imaging were straight/kyphotic/sigmoid on follow up (mean follow-up 44.9months). No patients required revision surgery for
either recurrent compression or post-operative kyphosis. There
were 4 wound infections of which only 1 required surgical washout. The mean operative time was 205min, and the median length
of stay was 5 days.
Conclusions: This series shows that a combined approach is a
viable option for treating CSM with a low rate of lordosis loss, no
revision surgery for adjacent segment disease or loss of alignment.
The operating time and infection rate are within the accepted
standards.

PARALLEL SESSION - WEDNESDAY 29TH MARCH
WP1 Functional
WP1-1: Cellular inflammatory response to
penetrating trauma caused by transplantation
surgery in the brain
M. A. H. Abdullaa, C. M. Kellyb, M. J. A. Zabena,
A. E. Rosserc and W. P. Graya
a

The BRAIN unit, Cardiff university, Cardiff, UK and Department of
Neurosurgery, Cardiff, UK; bThe BRAIN unit, Cardiff university, Cardiff,
UK; cThe BRAIN unit, Cardiff university, Cardiff, UK and Department
of Neurology, Cardiff, UK
Objectives: Large proportion of cells that are transplanted surgically into the brain die early after procedure. The remainder display
suboptimal survival and integration patterns owing to ongoing
inflammatory and immunological processes. This study aimed to
probe cellular contribution to inflammation induced by surgical
trauma.
Design: Laboratory experiment.
Subjects: 64 adult female SD rats.
Methods: Rats were assigned to 3 groups. Each group underwent
a unilateral stereotactic procedure on the striatum: 1) Needle insertion for 2 minutes, 2) Excitotoxic (Quinolinic acid) lesion induction,
3) Lesion induction followed by needle insertion after 2 weeks.
Immunohistochemistry and stereology were undertaken at 4 time
points post-procedure: 1 hour, 24 hours, 72 hours and 1 week.
Groups were compared to matched controls on respective time
points. Analysis was done using 2way ANOVA with Bonferroni and
Tukey’s tests.
Results: Significant recruitment of microglia, macrophages and circulating monocytes to injury site was noted 72 hours after needle
insertion (P < 0.05), this response was augmented upon lesion
induction (P< 0.001). Cell numbers appeared to be fading by 1
week and approached baseline by 2 weeks. A second surgery at 2
weeks resulted in an amplified cellular response compared to first
procedure (P<0.001).
Conclusions: Although delayed, inflammatory cells reaction to surgical trauma contributes to neural graft site hostility. Cells appear
to be primed after first injury and subsequent trauma tends to
result in a more enhanced response.

WP1-2: Long-term results of deep brain stimulation
of the anterior cingulate cortex for neuropathic pain
S. G. Boccarda, S. J. Prangnella, L. Pycrofta, B. Cheerana,
E. A. Pereiraa, J. J. FitzGeraldb, A. L. Greena and
T. Z. Aziza
a

Oxford Functional Neurosurgery, Oxford, UK; bAcademic
Neurosurgery Unit, St George’s, University of London, UK
Objectives: 3 years after the analysis of the first case-series, we
assessed the efficacy of Deep Brain Stimulation of the Anterior
Cingulate Cortex on a larger cohort, with longer follow-up
Design: Pain and health-related quality of life measures were
assessed before surgery and during follow-up. The Visual Analogue
Scale (VAS) and McGill pain questionnaire (MPQ) were used.
Patients also completed short-form 36 (SF-36V) and Euroqol 5
domain (EQ-5D) quality of life questionnaires alongside the pain
questionnaires.
Subjects: Eligible patients had neuropathic pain refractory to
pharmacotherapy for at least two years together with absence of
surgical contraindications such as coagulopathy.
R
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Methods: The ACC target used was 20mm posterior to the anterior
tip of the frontal horns of the lateral ventricles. The implanted
pulse generator (IPG) was introduced under the skin of the
patient’s upper chest after a one-week trial period.
Results: 22 patients (91.6%) after a trial week were fully internalized. 12 patients had follow up data with a mean follow-up of 38.9
months. VAS score dropped from 8.0 to 4.27 (P¼.004) MPQ
improved (mean 36%; P¼.021) EQ5D decreased (mean 21%;
P¼.036) improvement of the PF domain of SF36 (mean þ54.2%;
P¼.01). Efficacy is sustained up to 42 months in some patients,
with a VAS as low as 3.
Conclusions: Follow-up results of the first case-series confirm that
ACC DBS alleviates chronic neuropathic pain refractory to pharmacotherapy and improves quality of life in a significant number of
patients.

WP1-3: Single centre experience of burst stimulation
of the spinal cord for severe chronic neuropathic
pain.
S. C. Martin, C. E. Ashton, B. Mirza, E. Moir,
C. Cambridge, R. Ortega-Garcia, S. Bojanic, A. L. Green
and J. J. FitzGerald
John Radcliffe Hospital, Oxford, UK
Objectives: To identify whether or not burst stimulation of the spinal cord (BSCS) is an effective treatment for chronic neuropathic
pain, and whether or not it is preferable to standard tonic SCS.
Tonic SCS has a well-known side-effect profile of paraesthesia
affecting an area larger than the area of pain, and can be particularly troublesome when certain positions are adopted such as
bending, lying, or hip flexion.
Design: Retrospective analysis of prospectively collected data.
Subjects: 40 consecutive patients undergoing burst spinal cord
stimulation for all indications.
Methods: All patients undergoing BSCS were included. Data on
demographics, indication, level, previous surgery, pre- and post-surgical pain and drug usage were prospectively held on a secure
database. All patients had at least immediate and 6 week post-surgery reviews.
Results: 70 patients underwent hemi-laminectomy and implantation of an epidural paddle electrode. This procedure was mainly
performed for the failed back surgery syndrome. Patient reported
outcome measures of pain relief and reduction in analgesic usage
showed positive results in most cases. Positional effects, and
troublesome paraesthesia were uncommon. Most patients that previously had standard SCS prior to BSCS showed evidence of
improvement.
Conclusions: BSCS is an effective treatment for chronic neuropathic pain, and is preferable to standard tonic SCS due to abrogation of side-effects. It appears to be particularly helpful in the failed
back surgery syndrome where other treatments (such as dorsal
root ganglion stimulation) are less effective.

WP1-4: Robotic assisted highly selective extratemporal resection for intractable epilepsy:
combating brain shift
S. M. T. Jefferya, B. Markiab, A. Mohameda, L. Nicolaea,
M. Likemanc and D. R. Sandemana
a

Department of Neurosurgery, Southmead Hospital, Bristol, UK;
National Institute for Clinical Neuroscience, Budapest, Hungary;
c
Department of Neuroradiology, Southmead Hospital, Bristol, UK
b
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Objectives: Modern neurosurgery demands ever-increasing precision. Open craniotomy introduces brain shift, which limits the
accuracy of conventional image guidance to approximately 10mm
without qualitative adjustment. In extra-temporal non-lesional epilepsy surgery, the lack of visual clues to adjust for shift illustrates
this limitation. The aim of this study was to assess the feasibility,
safety and success of a novel robotic assisted technique.
Design: Prospective case series review.
Subjects: Patients undergoing highly selective resection for
epilepsy.
Methods: Following full epilepsy surgery work-up and SEEG
recording, patients with highly focal resection targets were identified by the epilepsy MDT. Using a standardised technique, patients
underwent robotic assisted (Renishaw NeuromateV running VoXimV
software) implantation of silicone catheters along the same trajectories as explanted SEEG electrodes to fence-post the target.
Patients then underwent craniotomy and resection of this target,
confirmed by intra or post-operative MRI.
Results: 5 patients had a total of 12 catheters implanted, followed
by craniotomy and targeted resection. MRI confirmed complete
resection of target in all cases. There were no complications attributable to catheter implantation.
Conclusions: Our series demonstrates an additional application for
robotic assisted neurosurgery. It has the potential to overcome
some of the brain shift associated limitations of image-guided
resection of small surgical targets. Further evaluation of its benefits
is planned.
R

R

WP1-5: Human local field potentials from the dorsal
anterior cingulate cortex (dACC) during decision
making
J. Gilliesa, A. L. Greena, T. Z. Aziza, M. G. Philiastidesb,
M. Appsa and A. R. Weissa
a

University of Oxford, UK; bUniversity of Glasgow, UK

Objectives: Use local field potential analysis from human subjects
performing a cognitive task to obtain information about dorsal
anterior cingulate cortex (dACC) function during decision-making
Design: Observational cohort.
Subjects: 3 right handed subjects with chronic pain.
Methods: Subjects had dACC DBS lead insertion and leads were
externalised for 1 week for clinical testing prior to IPG insertion.
Patients performed an intra- extradimensional shift task on screen
(format: object presentation, selection, auditory feedback, repeat)
and local field potentials were recorded. The electophysiological
traces were analysed using Matlab.
Results: dACC did not respond to object presentation whether
novel or familiar or movement to screen to choose objects. The
dACC was active upon receipt of feedback as to whether the
object selected by the subject was correct or not. The feedback
event related potential was most prominent in the left dACC (the
subjects used their right hands), and started approx. 150ms after
the start of auditory feedback. The response consisted of 2 periods
of theta activity (49Hz) and further analysis demonstrated theta
power was greater on incorrect feedback in the left dACC.
Multivariate analysis confirmed that the dACC activity could significantly discriminate correct and incorrect feedback reliably.
Conclusions: Local field potential results suggest in humans that
dACC is involved in the evaluation of outcome and signalling of
prediction error rather than the process of decision-making before
feedback.
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WP1-6: Remote SMS monitoring of battery life in
DBS
M. Hussain, U. Brechany, R. Mills, J. Levey and
A. Jenkins
Royal Victoria Infirmary, Newcastle, UK
Objectives: Patients with Deep brain stimulators (DBS) were previously required to attend clinic for battery level checks if they failed
to attend for any reason they had a risk of total failure of stimulation. FLORENCE (FLO) is a NHS text messaging system designed to
remotely reach patients in the community.
Design: We designed a bespoke Flo service to help patients monitor their battery level after DBS surgery. Patients receive a text
from Flo once every two months, prompting them to check their
battery and text back their current level. If the level is below a predetermined threshold, the specialist nurses receive an alert from
Flo.
Methods: We trialled the software over a year after which we conducted a survey of the patients, in order to gain an understanding
of the patients experience of the system. We recorded the
Specialist nurse clinic activity before and after the introduction of
Flo and recorded any episodes of complete battery drainage.
Results: 100% agree it is easy to use Flo to monitor their battery
level, 80% agree Flo improves their confidence managing their
Parkinson’s. After implementation of the new system the appointments in clinic was reduced by 20%, and number of emergency
admissions for complete battery drainage was 0.
Conclusions: Automating a service that currently relies on man
power of clinical staff improves usage of important clinic appointments and reduces risk of complete battery drainage and need for
emergency admissions. The FLO system is well designed and easy
to use platform.

WP1-7: Long term outcomes in occipital nerve
stimulation in the management of trigeminal
autonomic cephalgia and occipital neuralgia
K. Tambirajoo, D. Rajasekhar and P. Eldridge
The Walton Centre, Liverpool, UK
Objectives: To report on the outcomes of occipital nerve stimulation (ONS) in the management of medically refractory Trigeminal
Autonomic Cephalgia (TAC) and Occipital Neuralgia (ON).
Design: Retrospective case series.
Subjects: 23 patients treated with ONS between 2007 and 2016.
Methods: Information regarding diagnosis, stimulation parameters
and outcome was collected. Outcomes were defined as good
(>70% improvement in pain), moderate (5070% improvement in
pain) and mild (2550% improvement in pain). Non-responders
were defined as anyone with less than 25% reduction in pain.
Results: Median follow up was 39 months (range of 1103
months). The two common preoperative diagnoses were TAC,
mainly cluster headaches, and ON. In the cluster headache cohort,
25% had a good outcome and 31% had a mild outcome.
Unfortunately, 38% did not respond to the ONS. In the ON cohort,
40% had a good response, 40% had a mild response and 20% did
not derive any benefit from stimulation. The majority of adverse
events were related to lead migration. There was one implant
infection which required removal.
Conclusions: ONS offers an effective and safe therapeutic option
in carefully selected patients with TAC and ON with minimal associated morbidity.

WP1-8: Accuracy of Varioguide frameless
stereotactic system against frame based stereotaxy:
prospective randomized single-centre study
O. Bradaca, A. Steklacovaa, J. Vranab, P. D. Lacyc and
V. Benesa
a
Dept of Neurosurgery, Military University Hospital, Prague; bDept of
Neuroradiology, Military University Hospital, Prague; cRoyal
Hallamshire Hospital, Sheffield, UK

Objectives: Frameless stereotactic brain biopsy systems became
widely used. Varioguide is a relatively novel frameless system. Its
accuracy was studied in laboratory setting, but has not yet been
studied in the clinical setting. The purpose of this study was to
determine its accuracy and diagnostic yield and to compare this
with frame-based stereotaxy.
Design: Prospective randomized single-centre study.
Subjects: Overall 53 patients were enrolled. 26 patients were
randomized into the frame-based (FB) and 27 patients into the
Varioguide (VG) group.
Methods: Real trajectory was pointed on intra-op MR. The distance
of the targets and angle deviation between the planned and the
real trajectories were computed. The overall discomfort of the
patient was subjectively assessed on VAS scale.
Results: The mean distance of the targets was 2.65 ± 1.12mm (FB)
and 2.90 ± 1.26mm (VG), p ¼ 0.456. Mean angle deviation was
2.62 ± 1.31deg (FB) and 3.49 ± 2.05deg (VG), p ¼ 0.074. Diagnostic
yield was 93% (25/27) in VG and 96% (25/26) in FB, p ¼ 1.000.
Mean operating time was 47 ± 26min (FB) and 59 ± 31min (VG),
p ¼ 0.140. One minor bleeding was encountered in the VG group.
Overall patient discomfort was significantly higher in the FB group
at VAS of 2.5 ± 2.1 vs 1.2 ± 0.6, p ¼ 0.004.
Conclusions: The Varioguide system proved to be comparable in
means of the trajectory accuracy, rate of complications and diagnostic yield compared to the “gold standard” represented by the
traditional frame-based stereotaxy for patients undergoing brain
biopsy. The Varioguide system is better accepted by patients.

WP1-9: The safety and impact of robotic stereotactic
biopsy in the management of deep eloquent
inoperable lesions in children.
W. Dawes, M. Tisdall and K. Aquilina
Department of Neurosurgery, Great Ormond Street Hospital,
London, UK
Objectives: Biopsy of deep or small lesions in eloquent locations is
often avoided in paediatric practice. However, knowledge of pathology influences treatment strategies. The development of robotic
stereotactic biopsy systems has increased accuracy and safety. The
objective of this study was to determine the safety of robotic biopsies and their impact on the management of oncological, inflammatory and post-radiotherapy lesions in children.
Design: Prospective study.
Subjects: 10 children, aged 2 to 15, underwent robotic stereotactic
biopsy of deep lesions between December 2015 and November
2016.
Methods: The head was mounted to the robot through a Leksell
stereotactic frame, allowing registration to a pre-operatively
acquired magnetic resonance imaging scan. The robot provides
optimal stability and accuracy, and guides positioning and insertion
of the biopsy needle. Biopsies were performed in the prone (6) or
supine (4) position.
Results: Lesions were located in the pons (5), tectal plate (2), hypothalamus (1), basal ganglia (1) and middle cerebellar peduncle (1).
There were no surgical complications or new neurological deficits.
Pathology was low grade glioma (4), high grade glioma (4),
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radiation necrosis (1) and inflammation (1). The biopsy results influenced treatment plans in all patients.
Conclusions: Stereotactic robotic image-guided biopsy is accurate
and safe for small lesions in eloquent structures in children, and
has significant impact on their overall management.

WP1-10: Position matters: the ideal location for
dorsal root ganglion stimulator electrodes on intraoperative fluoroscopy.
S. C. Martin, B. Mirza, E. Moir, C. Camidge, R. OrtegaGarcia, S. Bojanic, A. L. Green and J. J. FitzGerald
John Radcliffe Hospital, Oxford, UK

Subjects: Individual patients.
Results: DBS lead problems are reported to occur in up to 18% of
patients. They are especially common in dystonic patients, presumably due to excessive movement. Correct identification of the cause
of lead dysfunction is essential. When surgical exploration is necessary, our novel intraoperative technique to test lead impedance
may prevent unnecessary exploration and reduce the risk of further
complications.
Conclusions: Lead impedance should be checked at follow-up visits. Long-term follow-up is mandatory, including transition arrangements for children to adult services.
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Objectives: To identify the ideal location of dorsal root ganglion
(DRG) stimulator electrodes on intraoperative fluoroscopy. DRG
stimulator systems are usually inserted percutaneously under
fluoroscopic guidance, in order to position electrodes adjacent to
the dorsal root ganglion (DRG), which then deliver electrical pulses
via a pulse generator to the DRG in order to interrupt pain signals.
Battery life is directly related to the amount of current used, and
we hypothesise that the current required is lower if the active electrode is placed in a particular position in relation to the DRG,
which can be identified on intraoperative fluoroscopy.
Design: Retrospective analysis of prospectively collected data.
Subjects: 72 consecutive patients undergoing DRG stimulation for
pain.
Methods: Intraoperative fluoroscopy images were reviewed independently by two assessors and electrode. All patients undergoing
DRGS were included. Data on demographics, indication, level, previous surgery, pre- and post-surgical pain and drug usage were
prospectively held on a secure database. All patients had at least
immediate and 6 week post-surgery reviews.
Results: 72 patients underwent 83 procedures, mainly for complex
regional pain syndrome, the failed back surgery syndrome, and
post-traumatic pain. Identification of electrode position was reproducible between observers. Current required to achieve adequate
pain relief was lower in particular electrode positions.
Complications were rare.
Conclusions: When the ideal position for DRG stimulator systems
can be achieved, better pain relief is achieved with the requirement for lower current. This benefits outcome and battery life.
Identification of the ideal electrode position is reproducible
between surgeons.

WP1-11: DBS lead dysfunction: troubleshooting and
technical note
H. Hasegawaa, N. Mundila, K. Ashkana, R. Selwaya and
J. Linb
a
King's College Hospital, London, UK;
London, UK
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b

Evelina Children's Hospital,

Objectives: Hardware-related problems account for a significant
proportion of complications associated with deep brain stimulation
(DBS). Lead problems include fracture, malfunction, migration and
disconnection. Lead failure leads to loss of stimulation which can
present insidiously or with acute symptoms. Surgical exploration
can be challenging and carries with it risks of infection and malfunction of previously functioning parts. We review the published
techniques for investigating these problems with case examples
from our own practice, and present a novel intraoperative technique to identify the segment causing high lead impedance.
Design: Literature review and presentation of cases.

WM2 Trauma 1
WM2-1: Campbell Connolly Essay
Blast injury in pigs
D. Baxter, H.-T. Kwok, J. DeFelice, P. Hellyer,
E. Kirkman, S. Watts, M. Midwinter, S. Gentleman and
D. Sharp
Aim: The nature of combat means that soldiers will suffer a mixture of primary, secondary, tertiary and quaternary brain injuries
making it difficult to study the effects of the blast over pressure
(BOP) wave in isolation. We used a porcine model to assess the
impact of a primary blast in the context of polytrauma. We performed histopathology to investigate structural changes, axonal
degeneration and the early microglial immune response. We also
used MR imaging to assess white matter damage. This study aimed
to identify accurate and robust correlates between neuroimaging
and histopathology findings, strengthening the use of neuroimaging as a reliable diagnostic tool in human blast injuries.
Methods: The study was conducted on 10 terminally anaesthetised
large white pigs in accordance with the Animal Scientific
Procedures Act (1986). We used a porcine model developed by
Garner et al. to investigate the structural and early immune effects
of military blasts. We gave ten pigs a peripheral injury, exposed
them to either sham or blast conditions, before controlled haemorrhages. The injury and resuscitation model was divided into three
phases: the shock phase, the pre-hospital phase and the in-hospital
phase, to realistically simulate the experience of an injured soldier.
6 animals were exposed to a blast and 4 to a sham procedure.
After the three phases the animals were euthanized and the brains
immediately removed and diffusion fixed in paraformaldehyde for
two weeks. The brains were then suspended in agar and scanned
in a 4.7T MRI scanner before preparation for immunohistological
examination.
Results: Stripping of the ependyma was identified in four of the
six blast-exposed pigs, denoted by oedematous pathology underneath the ependyma with long fibrous attachments. Two blast animals had hippocampal oedema that was not seen in the sham
animals. In both animals with hippocampal oedema, there was
associated microglial activation in the adjacent brain. In animals
exposed to a blast, there was evidence of focal microglial activation
in areas of ependymal stripping as well as widespread activation of
microglia in the sub-ependymal region. There was no evidence of
sub-ependymal microglial activation in the sham animals. However
microglial activation was seen in both blast and sham groups in
other apparently undamaged parts of the brain, suggesting that a
component of the injury model separate to blast caused microglial
activation. The Gradient-echo and T1 sequences showed no
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WM2-3: Physiological determinants of brain lactate/
pyruvate ratio following traumatic brain injury
M. R. Guilfoylea, I. Timofeeva, A. Helmyb,
K. L. Carpenterb, M. Czosnykab, D. K. Menonb and
P. J. A. Hutchinsonb
a
Addenbrooke's Hospital, Cambridge, UK; bUniversity of Cambridge,
Cambridge, UK

Figure 1. MR imaging in a pig brain. MPRAGE (T1) and Gradient Echo images of
a pig brain in the (A) coronal, (B) saggital and (C) axial planes.

discernible difference between the two groups when reviewed (see
Figure 1).
Summary: We studied the effects of primary blast exposure in a
porcine model of polytrauma. We found that an isolated blast overpressure wave produced ependymal stripping with associated
microglial cell activation within four hours of injury, as well as hippocampal damage in a subgroup of blasted animals. Standard MR
imaging did not identify any structural abnormalities, which mean
that these injuries may be unrecognised.

WM2-2: National Neurosurgical Audit Program:
traumatic brain injury in England and Wales
A. Helmya, T. Lawrenceb, O. Bouamrab, M. Woodfordb,
F. Leckyc and P. Hutchinsona
a

Addenbrooke's Hospital, Cambridge, UK; bTrauma Audit and
Research Network, Manchester, UK; cUniversity of Sheffield,
Sheffield, UK

Objectives: Brain lactate/pyruvate ratio (LPR) is an important indicator of cerebral metabolism and an independent predictor of
neurological outcome following traumatic brain injury (TBI).1 This
study examined the physiological factors driving fluctuations in
LPR following TBI.
Design: Retrospective analysis of prospectively collected data.
Subjects: 567 TBI patients requiring neurocritical care and invasive
multi-modal monitoring, including cerebral microdialysis. Median
age was 36 years and 76.3% were male.
Methods: Microdialysis parameters (glucose, pyruvate, lactate) were
co-registered with continuous recordings of intracranial pressure
(ICP), mean arterial pressure (MAP), PRx (a measure of autoregulation), and brain tissue oxygen tension (PbtO2). A fully-interacting
linear mixed model analysis was performed with LPR as the dependent variable and the individual patient as a random effect.
Results: Cerebral glucose was the strongest independent predictor
of LPR (p < 0.00001), followed by cerebral perfusion pressure
(CPP ¼ MAP-ICP; p < 0.0001), ICP (p < 0.01), and PRx (p < 0.0001).
Further, there were significant interactive effects on LPR from CPP
and glucose, and from a combination of glucose, CPP, PRx, and
PbtO2 (both p < 0.001).
Conclusions: Glucose is a principal determinant of LPR, both independently and via interactions with other physiological variables.
Supplementing serum and brain glucose may be the most effective
way of improving LPR in a subset of TBI patients.

Reference
Objectives: Provide a comprehensive assessment of the management of Traumatic Brain Injury relating to epidemiology, complications and standardised mortality across specialist units.
Design: The Trauma Audit and Research Network collects data prospectively on patients suffering trauma across England and Wales.
We analysed all data collected on Traumatic Brain Injury patients
between April 2014 and June 2015.
Subjects: Patients presenting to hospital with Traumatic Brain
Injury.
Methods: Data was collected from 187 hospitals including 26
with specialist neurosurgical services, incorporating factors previously identified in the Ps14n multivariate TBI outcome prediction
model.
Results: We identified 15820 patients with TBI. The commonest
mechanisms of injury were falls in the elderly and road traffic collisions in the young, which were more likely to present in coma. In
severe TBI (GCS 8), the median time from admission to imaging
with CT scan is 0.5 hours. Median time to craniotomy from admission is 2.6 hours and median time to ICP monitoring is 3 hours. Risk
adjusted W scores indicate that no neurosurgical unit fell outside
the 3 standard deviation limits on a funnel plot.
Conclusions: We provide the first comprehensive report of the
management of TBI in England and Wales, including data from all
neurosurgical units. This data provides transparency and suggests
equity of access to high quality TBI management provided in
England and Wales.

1.

Timofeev I, Carpenter KL, Nortje J, et al. Cerebral extracellular chemistry and outcome following traumatic brain injury: a microdialysis study
of 223 patients. Brain 2011;134:484–94

WM2-4: The results of early surgical decompression
and stabilisation for acute traumatic spinal cord
injury in patients with concomitant chest injuries
A. Alrawia, M. Sewella, R. Maguirea, R. Williamsb,
M. Meccia, M. Prasada, F. Aziza and S. Tizzarda
a

The James Cook University Hospital, Middlesbrough, UK; bPrincess
Alexandra Hospital, Brisbane, Australia
Objectives: The benefits of early surgical decompression and stabilisation (within 24 hours of injury) for patients with acute traumatic spinal cord injury (SCI) is unclear. The objective of this study
was to investigate the effects of early (<24 hrs of injury) versus late
(>24 hrs of injury) decompressive and stabilisation surgery for traumatic cervical SCI in patients with concomitant chest injuries.
Design: Multicentre retrospective cohort
Subjects: Adults with traumatic cervical SCI, GCS >13 and concomitant chest injuries (e.g. haemopneumothoraces, flail chest,
multiple rib fractures >3 and/or pulmonary contusions) requiring
intensive care unit (ICU) admission.
Methods: Thirty-eight consecutive patients who met the inclusion
criteria and underwent surgery within 24 hours were compared
with 43 patients who underwent decompressive surgery after
24 hours. The primary outcomes were ordinal change in ASIA
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impairment scale (AIS) at 6 months and ICU stay. Secondary outcomes included complications within 30 days and requirement for
a tracheostomy.
Results: In the early surgery group, AIS grade improvement was
as follows: 21 (55%) no improvement, 13 (34%) had a 1 grade
improvement and 4 (11%) had a 2 grade improvement. Mean ICU
stay was 17 days (371). 42% developed a complication and 50%
required a tracheostomy. In the late surgery group, AIS grade
improvement was as follows: 28 (65%) no improvement, 13 (30%)
had a 1 grade improvement and 2 (4.5%) had a 2 grade improvement. Mean ICU stay was 24 days (468). 53% developed a complication and 56% required a tracheostomy. There was one
mortality in the late surgery group.
Conclusions: For patients with acute traumatic cervical SCI and
concomitant chest trauma, early surgical decompression and stabilisation was associated with improved neurological outcome,
reduced ICU stay and a lower complication rate.

WM2-5: Data topology highlights unexpected
clinical patterns and prognostic inaccuracies in older
patients with traumatic brain injury.
Z. Zadora, A. Mostofia, N. Gorjib, S. Poonb and A. Kinga
a

Salford Royal Foundation Trust, Manchester, UK; bFaculty of
Engineering and Information Technologies, University of Sydney,
Sydney, Australia
Objectives: Older patients with traumatic brain injury (TBI) constitute an increasing population. They often present in good neurological condition but suffer from poor outcome. We further
explored this clinical pattern in a trial database using Kohonen’s
self-organizing maps (SOM), a machine leaning technique allowing
low dimensional data projection.
Design: Population study based on the corticosteroid randomization after significant head injury (CRASH) trial dataset.
Subjects: Complete data analysis of 10008 patients suffering TBI.
Methods: We mapped patient/injury characteristics, admission
assessment, imaging findings and clinical outcome at 6 months
with unsupervised SOMs. Favourable outcome (good recovery/
moderate disability) were predicted using logistic regression
models.
Results: Data topology showed a subgroup of older patients
(n ¼ 664) with distinct patterns compared to the entire group
(n ¼ 6945): 1) older age (over 45 for 59% vs 29%) 2) higher frequency of death or severe disability at 6 months (99% vs 40%), 3)
similar admission neurology (66% vs 65%) but 4) fewer mass effect
on CT (3% vs 15%). Predictive accuracy in subgroup was 51% vs
71% in the entire group. Interestingly analysis of false positive predictions (n ¼ 682) showed similar patient features.
Conclusions: Data topology identified a distinct group of older
patients with unusual clinical patterns who are mostly misclassified
by current prognostic models. Predictions for this growing patient
may be improved with incorporation of comorbidities or unstructured imaging data.
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WM2-6: First 100 patients reach final follow-up in
the Dex-CSDH Trial (a randomised, placebocontrolled trial of Dexamethasone in Chronic
Subdural Haematoma)
E. Edlmanna, K. Caldwella, N. Suttnerb, P. Kanec,
I. Andersond, D. Bulterse, A. Koliasa, C. Davis-Wilkief,
C. L. Turnera, S. Bondf and P. J. Hutchinsona
a

Department of Neurosurgery, Addenbrooke's Hospital, Cambridge,
UK; bQueen Elizabeth University Hospital, Glasgow, UK; cJames Cook
Hospital, Middlesbrough, UK; dLeeds General Infirmary, Leeds, UK;
e
Wessex Neurological Unit, Southampton, UK; fClinical Trials Unit,
Addenbrooke's Hospital, Cambridge, UK
Objectives: Study update and blinded interim analysis of first 100
patients to complete 6-month follow-up.
Design: UK-wide multi-centre, randomised, double-blind, placebocontrolled trial of a two-week course of dexamethasone for CSDH.
Target recruitment is 750 patients.
Subjects: Adults admitted to a neurosurgical unit with a symptomatic CSDH on cranial imaging.
Methods: Participants are allocated to a 2-week tapering
course of dexamethasone or placebo, started within 72hrs of
admission to the neurosurgical unit. Surgery may be performed
at any stage, as determined by the clinical team. The primary
outcome measure is the 6-month mRS, secondary measures
include re-operation, mortality and functional outcome at 3 and
6 months.
Results: As of 14/11/16, 224 patients have been enrolled from 13
UK centres. On 9/11/16 the first 100 patients completed their 6month follow-up. 11/224 (5%) patients have died and 17/224
(7.6%) have withdrawn from study medication and/or follow-up.
The 6-month follow-up data is currently complete for 98% of
patients. Results for the first 100 patients will be analysed for safety
and blinded demographic data will be reviewed.
Conclusions: There has been strong recruitment to this multicentre trial and we encourage all centres to continue enrolling
patients. The study drug is well tolerated to completion and there
is almost complete data return for the primary end point. A comprehensive interim review of the first 100 patients is being
performed.

WM2-7: RESCUE-ASDH STUDY – A randomised trial
of decompressive craniectomy versus craniotomy for
acute subdural haematomas
P. Hutchinsona, A. Koliasa, H. Adamsa, A. Bellib,
A. Kingc, D. Mendelowd, F. Servadeie and
P. Kirkpatricka
a

Addenbrooke's Hospital, Cambridge, UK; bQueen Elizabeth Hospital,
Birmingham, UK; cSalford Royal, Manchester, UK; dNewcastle
University, Newcastle upon Tyne, UK; eParma University Hospital,
Parma, Italy
Objectives: There is equipoise on a speciality level regarding the
surgical management of ASDH. This trial is asking whether a
decompressive craniectomy (DC) leads to better functional outcomes compared to craniotomy for adult head-injured patients
undergoing evacuation of an acute subdural haematoma (ASDH).
Design: A multi-centre, pragmatic, parallel group randomised trial
of DC vs. craniotomy for head-injured patients with an ASDH. The
study aims to determine the effectiveness of DC versus craniotomy
in ‘the real world’; hence, surgeons will decide upon the suitability
for randomisation of individual patients intra-operatively similar to
routine practice.
Subjects: Adult head- injured patients undergoing evacuation of
an acute subdural haematoma.
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Methods: The RESCUE-ASDH trial aims to compare the clinical and
cost-effectiveness of DC versus craniotomy for the management of
adult head-injured patients undergoing evacuation of an ASDH.
Patient will be randomised to DC vs. craniotomy after evacuation
of an ASDH.
Results: The primary endpoint is the extended Glasgow Outcome
Scale at 12 months post-injury. The required sample size is 990
patients. Recruitment started in Sept 2014. The pilot phase was
completed in March 2016. Pilot data will be presented.
Conclusions: We will present the pilot data of the enrolled patients
and our experience during the pilot phase of this trial. Please visit
www.rescueasdh.org for the latest updates on the trial.

WM2-8: Clinical outcomes following traumatic brain
injury in a combined multidisciplinary neurotrauma
clinic: experiences from a tertiary centre.
B. Hall, C. Bell, J. Hackett, G. Bavikatte, H. Pullhorn and
C. McMahon
The Walton Centre, Liverpool, UK
Objectives: Physical, cognitive and emotional sequelae in patients
with Traumatic Brain injury have been identified; some as late as 2
years post-injury. To aid in the specialist management of such
patients, a multidisciplinary neurotrauma clinic was initiated.
Patient outcomes were sought.
Design: This study describes the outcomes of patients who
attended the clinic.
Subjects: All patients who had attended the clinic since inception
were selected.
Methods: Patient data was collected under the categories: basic
demographics, details of injury, initial CT findings, hospital stay
details, symptoms in clinic and outcomes (further investigations,
return to employment etc).
Results: 305 patients (98.1%) were included. Mean age was 47.5
and most patients were male (72.1%). Commonest mechanism of
injury was falls (53.1%). 17.4% of injuries were classed as mild,
68.2% moderate and 14.1% severe. Commonest injury locations
were frontal (21.6%) and temporal (16.1%) with contusions (37.4%)
and subdural hematomas (27.9%) the commonest type of injury.
The most frequent physical complaint was headache (47.9%).
41.6% were referred to further services: most frequently psychology
(19.3%) and neuropsychiatry (18.4%). Of 184 known to be
employed before their injury, 48.4% returned to work before their
last appointment. Further analysis of the data is ongoing.
Conclusions: Information gathered in this study about characteristics of the TBI population and their outcomes allows for better
targeting of suitable patients for referral to a multidisciplinary
clinic.

WM2-9: Alcohol related traumatic brain injury in
neuro-intensive care
S. Rafee, T. Doke and P. Razis
Department of Anaesthesia, St George's Hospital, London, UK
Objectives: To assess outcomes in alcohol related traumatic brain
injury in neuro-intensive care.
Methods: Retrospective analysis of 50 patients admitted to neurointensive care over 3 months. Data includes demographic details,
mortality, injury, mechanism, and length of stay. This data was correlated with alcohol use.
Results: 26% of our patients presented with alcohol intoxication.
This cohort was younger than those who presented with TBI without intoxication (mean 50.4 vs 52.3 yrs). More female admissions
presented with alcohol related injuries than males (30% vs 25%).

No statistically significant difference was found between the two
groups for length of stay with the alcohol group having an average
LOS of 3.2days within the NICU. Overall mortality with TBI was 8%,
with no deaths among the alcohol related admissions. Alcohol was
not a significant factor in mechanism of injury, with RTAs, falls
being more common in the non-alcohol group.
Conclusions: There has only been one previous study which examined the role of alcohol in traumatic brain injuries in the UK.
Although alcohol use did not affect outcome in our population
some studies have shown a protective effect of low dose alcohol
intoxication in TBIs

WM2-10: Is the four hour target time to evacuation
of subdural and extradural haemorrhages
achievable?
K. Hardingham, J. Martin and M. Zaben
University Hospital of Wales, Cardiff, Wales
Objectives: The timing for evacuating acute subdural (SDH) and
extradural haematomas (EDH) within the “golden 4 hrs” from
neurological deterioration is critical to reduce morbidity. We aimed
to examine whether this is achieved at the University Hospital of
Wales Neurosurgical Unit.
Design: A retrospective analysis of fundamental time points in
patients requiring emergency neurosurgical treatment of subdural
and extradural haemorrhages from September 2015 to September
2016 at the University Hospital of Wales (UHW).
Subjects: 28 adult patients with available records were identified
as requiring neurosurgical treatment of subdural and extradural
haemorrhages.
Methods: A database of patients was used to identify suitable
patients. Patient’s notes were reviewed to gain information regarding important time points and demographics.
Results: 28 patients underwent emergency neurosurgical intervention (21 male, 7 female, age range 1885 years), seven were
treated for extradural haemorrhages and twenty-one for subdural
haemorrhages. Eight met the four hour recommendation from
injury/deterioration, although four of the eight were already on site
at UHW at time of deterioration. Maximum transfer time
165 minutes, transfer distance 109 miles.
Conclusions: In the majority of cases the recommended four hour
target is not currently being achieved. This may impact the morbidity and mortality in effected patients. A multitude of reasons
may be responsible for this including the long transfer times associated with serving a wide geographical area.

HUNTERIAN LECTURE

Neuroinflammation in Traumatic Brain Injury
A. Helmy
Addenbrooke's Hospital, Cambridge, UK
Trauma is an everyday part of the life of every surgeon.
Specifically, Traumatic Brain Injury (TBI, head injury) is the cause of
death in half of all cases of trauma mortality. TBI is a complicated
disease with several interacting facets of injury including disrupted
metabolism, excitotoxicity, loss of cerebral autoregulation and
increased intracranial pressure. Current treatments have focussed
on promoting physiological stability to avoid further ‘secondary’
injury rather than dealing with the underlying injurious processes.
Until recently, the brain was incorrectly thought to be immunoprivileged. In fact, inflammation plays a key role following TBI.
Cytokines and chemokines are important mechanistic drivers of the
pathological processes that occur after TBI and are therefore
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potential therapeutic targets. As well as the role of inflammation in
the acute injury following TBI, there is also increasing evidence
that inflammation has a role in some of the late complications of
TBI such as pituitary dysfunction, epilepsy and depression. There is
an increasing recognition that as the physiological response to
injury, inflammation is in fact a key mechanism in TBI and brain
injury in general.
Our work has focussed on exploring the underlying mechanisms
that are responsible for neuronal damage and death after TBI. Our
TBI patients are routinely monitored with a microdialysis catheter
in order to measure a wide range of soluble mediators. In the clinical setting, metabolic intermediaries such as glucose, lactate and
pyruvate are used to infer the metabolic state of the brain. The
same microdialysis technique, can be expanded to recover a wide
range of other molecules in a research setting.
We have used microdialysis to systematically characterise the
inflammatory response to TBI in the human brain over several days
following injury. Cytokines and chemokines carry out a range of
functions including recruiting and activating inflammatory cells,
biasing them towards certain functions such as promoting inflammation versus repair as well as having direct effects on neurones.
Evidence from animal models suggests that these inflammatory
molecules provide a link between the deforming force applied to
the brain at the time of injury and wide range of injurious processes that follow.
All previous studies of neuroprotective drugs in TBI have failed,
despite promising pre-clinical studies: the complex reasons behind
this include understanding the biology of TBI in humans, determining whether a drug penetrates the blood brain barrier in a
timely fashion and ultimately determining whether it has any biological effect. To address these issues we have carried out a randomised control trial of a potential neuroprotective agent,
Interleukin1 Receptor Antagonist, together with microdialysis
monitoring to show that the drug crossed the blood brain barrier
and is able to modify the inflammatory response to TBI. This
paradigm is a promising model for future research in brain injury
that combines an assessment of the biological processes that
cause injury with a pharmacokinetic assessment to optimise therapeutic drug dosage and delivery. In this way, a new front has
been opened up in our search for new therapies for this devastating and deadly condition.
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using a deterministic protocol.
Results: Stereotactic diffusion tensor tractography was successful
in generating the appropriate ADC, FA & DEC sequences in all but
the first test case (59/60 cases). We observed that tractography provided additional useful clinical information for treatment planning.
No new neurological deficit due to radiation was recorded at the
short-term follow-up
Conclusions: Stereotactic Tractography represents a promising tool
for preventing GK-SRS complications by reducing radiation doses
to functional organs at risk, including critical cortical areas & subcortical white matter tracts.

WP2-2: 5-ALA immunofluoresence guided
endoscopic resection of high grade gliomas
C. A. Coulter, O. A. Awar, R. Ma and P. Plaha
The John Radcliffe Hospital, Oxford, UK
Objectives: We discuss our early experience of 5-aminolevulinic
acid (5ALA) fully endoscopic resection of high-grade glioma.
Design: Prospective case series of eight patients.
Subjects: 8 patients (6M:2F) underwent tumour resection between
Oct 2015 and July 2016. The average age was 51 years. All patients
were diagnosed with a high grade glioma on MR imaging. Total of
9 operations with 7 for recurrent tumour were performed.
Methods: All patients had pre op MRI scan including diffusion tractography to define white fibre tracts. 5-ALA was administered
2 hours prior to the planned surgical start time. Zero and 30 degree
5-ALA endoscope was used during surgery. Pre and post surgery
data was collected prospectively.
Results: The average pre-operative tumour volume was 34.915
cm3 (Standard Deviation 46.610cm3) and post-operative 1.155cm3
(Standard Deviation 1.591cm3) achieving on average 90.6% tumour
resection. The distance from the cortical surface to the tumour was
on average 3.15 cm. On average the operation took 3 hours
23 minutes. Good Immunofluorescence was seen in all cases. No
patient suffered a neurological deficit following surgery.
Conclusions: We describe our experience in detail. Resection of
high grade glioma using a fully minimal invasive 5-ALA endoscopic
technique combined is safe and effective.
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WP2 Oncology/Radiosurgery 2
WP2-1: Stereotactic diffusion tensor tractography for
gamma knife stereotactic radiosurgery
C. G. Gavin, J. Wadley and H. Sabin
The Royal London & St Bartholomew's Hospital, London, UK
Objectives: We previously reported our initial method in 20
patients of integrating Stereotactic Diffusion Tensor Tractography
(DTI) into treatment planning for Gamma Knife Stereotactic
Radiosurgery (GK-SRS). The aim of this study has been to further
demonstrate the feasibility of our technique in a larger patient
cohort & address some of the technical limitations of previously
reported techniques.
Design: Retrospective assessment of new technique.
Subjects: 60 patients who underwent GK-SRS comprised the study
cohort. They consisted of: patients with AVM, cerebral metastases,
meningioma, vestibular schwannoma & cavernoma.
Methods: 32 Channel DTI was performed at the time of standard
GK Protocol MR T1 & T2) imaging for treatment & post processed

WP2-3: Natural history of intracranial meningiomas
R. Romani, G. Ryan and J. Pollock
Essex Neurosciences Centre Queen's Hospital, Romford, UK
Objectives: To present evidence to predict which meningiomas in
an observed series will progress.
Design: Prospective study.
Subjects: Between 2002 and 2016, 136 meningioma patients
referred to the senior author (JP) were conservatively managed.
Methods: Epidemiological data, clinical and radiological features
were analysed and correlated with progression.
Results: At the end of median FU of 45 months (range 4150), 86
patients showed no evidence of progression. 23 showed asymptomatic radiological progression, 13 had new symptoms but no
radiological change and 14 progressed both radiologically and clinically. 23 patients had surgical removal, 5 were offered but declined
surgery, 1 patient had biopsy and radiotherapy. 12 had radiotherapy and 47 continued with observation. 44 patients were discharged. Four patients were lost to FU. Age and sex were not
associated with progression. Size (medium sized), and location
(ACM, cavernous sinus, intraorbital, falx) of the tumour demonstrated a statistically significant association with progression. Skull
base location was associated with progression.
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Conclusions: 86 patients (65%) remained stable and 44 (33%) were
discharged. 50 patients showed either clinical or radiological progression. 36 were actively treated with surgery or radiotherapy.
Wait, watch and rescan is a safe option for intracranial meningiomas and should be considered as first line management in incidental meningiomas.

WP2-4: Volumetric growth correlates with
histological grade in meningioma
W. C. Soona, D. M. Fountainb, K. Koczykb, M. Guilfoyleb,
T. Matysc, R. Kirollosb and T. Santariusb
a

Department of Neurosurgery, University Hospital North Midlands,
Stoke-on-Trent, UK; bDivision of Neurosurgery, Addenbrooke’s
Hospital, Cambridge, UK; cDepartment of Radiology, Addenbrooke's
Hospital, Cambridge, UK
Objectives: Volumetric growth (VG) has been found superior to
other methods in assessing growth of gliomas, but little is known
about VG of meningiomas. This study aimed to establish the relationship between VG and histological grades of meningiomas, and
to identify factors associated with more rapid growth of
meningiomas.
Design: Retrospective study
Subjects: The inclusion criteria were: 1. Histologically-proven intracranial meningiomas resected between 2009 and 2014. 2. A minimum of two pre-operative imaging scans that were at least three
months apart.
Methods: Patient demographics, clinical presentation, tumour
grading, and imaging data were extracted from the medical notes
and PACS. 3D Slicer software was used to perform the volumetric
measurements. Multivariate logistic regression analysis of factors
relating to higher grade or faster growth was conducted.
Results: Of 556 patients undergone meningioma resection during
the study period, 60 cases (51 grade 1 and 9 grade 2) met the
inclusion criteria. Grade 2 meningiomas had a significantly faster
VG than grade 1 meningiomas (p ¼ 0.020). Initial tumour volume
(p ¼ 0.003), higher grade (p ¼ 0.001) and presence of oedema
(p ¼ 0.02) were found to be significant predictors of VG rate for
meningioma. There was no significant association between age,
gender, or tumour location with volumetric growth.
Conclusions: VG measuring is a feasible and reliable modality to
evaluate growth of meningiomas and can guide frequency of follow-ups, timing of therapeutic interventions and improve prognostic accuracy.

WP2-5: Influence of gross total resection on survival
in high grade glioma patients according to genetic
subgrouping – a single centre experience
J. Starta, N. Burneta, S. Mukherjeeb, G. Sivakumarb,
K. Denizb, S. Thomsonb and R. Cornsb
a

University of Leeds School of Medicine and Leeds General
Infirmary, Leeds, UK; bUniversity of Leeds School of Medicine,
Leeds, UK
Objectives: We assessed the extent to which gross total resection
(GTR, tumour volume <0.175cm3) of high grade glioma (HGG)
affects survival in patient genetic subgroups including MGMT promoter methylation and IDH mutations.
Design: Retrospective analysis.
Subjects: 89 consecutive patients who underwent debulking surgery for histologically-proven HGG with reporting of MGMT promoter methylation and IDH mutation status, between January 2013

and July 2016.
Methods: Median overall survival (OS) was calculated using the
Kaplan-Meier method.
Results: Of 89 HGGs, 83 were glioblastoma multiforme and 6 were
anaplastic astrocytoma. Median OS was 14.4 months. 47 and 42
patients had GTR and sub-total resection (STR) with OS 15.6
months and 13.6 months, respectively (p ¼ 0.1). 47 patients (53%)
had MGMT promoter methylation and within this subgroup, 29
GTR and 18 STR patients had a median OS of 16.0 versus 8.9
months respectively (p < 0.05). 42 patients (47%) did not have
MGMT promoter methylation and within this subgroup, 22 GTR
and 20 STR patients had a median OS of 15.0 and 11.6 months
respectively (p ¼ 0.1). 7 of the 89 patients had IDH1 mutation
and there was no difference in OS between GTR and STR related to
this subgroup.
Conclusions: Gross total resection positively influences survival in
high grade glioma and this is strongly demonstrated amongst
MGMT promoter methylated patients. Larger prospective studies
are needed to further assess the importance of extent of resection
in HGG patients with different genetic subgrouping.

WP2-6: Genomic analysis, surgical treatment and
outcomes of lower-grade gliomas in a single
institution
D. J. Eaglea, A. Merlaa, D. Jellineka, H. Zakia,
S. Whartonb, F. McKevittc and S. O. Ushewokunzea
a

Department of Neurosurgery, Sheffield Teaching Hospitals,
Sheffield, UK; bDepartment of Histopathology, Sheffield Teaching
Hospitals, Sheffield, UK; cDepartment of Neurology, Sheffield
Teaching Hospitals, Sheffield, UK
Objectives: Recent research has demonstrated that IDH and 1p/
19q status in lower grade tumours better predicts clinical outcome
than histological class. We reviewed our institutional outcomes
based on these parameters combined with the addition of the outcomes of biopsy versus resection.
Design: A 10-year retrospective case review analysing histological
grade and genetics of tumour specimens, surgical treatment and
resulting clinical outcomes.
Subjects: Patients undergoing biopsy or resection of lower grade
gliomas between 2005 and 2016 in our institution.
Methods: Cases were identified from histology database records.
Data was then collected using case notes, operation reports and
PACS.
Results: 147 patients underwent sampling of a tumour on which
genetic analysis was performed. 48 had biopsy alone, 99 underwent resection. Histologically 63 cases were classified as Grade II,
84 as Grade III. IDH mutation was present in 74, of which 84% survive, and negative in 41 of which 49% survive giving a RR of 1.53
(p-value 0.0002). Classic 1p/19q co-deletion was present in 41 of
which 78% survive, and absent in 69, of which 72% survive giving
an insignificant (p-value 0.1695) increased survival of 1.18.
Conclusions: To date our outcomes appear to be consistent with
those published in the literature. Genetic analysis of historical samples is important to understand the behaviour of lower grade
gliomas.

WP2-7: First UK clinical experience with a 3D highdefinition exoscope system for microneurosurgery
C. Brogna, F. Vergani, C. Chandler, C. Tolias, K. Ashkan
and R. Bhangoo
King's College Hospital, London, UK
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Objectives: To evaluate the clinical utility of the 3D VITOM
Exoscope in the operating theatre, its advantages/disadvantages
compared to the 2D VITOM Exoscope and operating microscope.
This is the first report of 3D VITOM clinical use in the UK.
Design: Prospective case series.
Subjects: 7 brain tumours, 1 MCA aneurysm clipping.
Methods: The 3D VITOM Exoscope (Storz), mounted on a pneumatic holding arm with an IMAGE1S pilot control was evaluated in
7 brain tumour surgeries (2 awake) and 1 MCA aneurysm clipping
by 6 experienced micro neurosurgeons. Each surgeon was asked to
rate: setting, image quality, light source, visual field, magnification,
illumination, ergonomics, depth effect, utility of the pilot and overall satisfaction (Excellent þþ, good þ, average , poor  ).
Results: Overall satisfaction was rated þþ in 4/5 surgeons.
Exoscope's freedom of movement was rated þþ by 4/5 surgeons
providing its correct setting at the beginning of the surgery. The
IMAGE1S Pilot served its purpose in providing intuitive access to
different parameters (þþ). The 3D image quality was rated þþ by
all surgeons, providing brightness adjustment at high magnification. Ergonomics was rated excellent by all surgeons. The 3D view
dramatically reduced the learning curve compared to 2D exoscope.
Conclusions: While the operating microscope currently remains
the gold standard in microneurosurgery, the 3D High-Definition
exoscope offers a valid alternative, worth to be explored in larger
surgical series.

WP2-8: Single centre experience of surgical
resection and orbital reconstruction in sphenoorbital meningiomas: A 11 year series
O. A. Awar, R. Ma, M. Hofer, F. Sheerin, S. Wall, R. Kerr
and D. Jeyaretna
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WP2-9: Rhabdoid meningioma: a single unit
experience of treatment for a rare and aggressive
variant and review of the literature.
R. Ma, M. Hofer, R. Kerr and D. Jeyaretna
John Radcliffe Hospital, Oxford, UK
Objectives: Rhabdoid meningiomas (RM) are a rare and aggressive,
WHO grade III phenotype of meningioma conferring a poorer prognosis than benign grade I meningioma. We present our outcome
data for patients treated with this rare malignancy.
Design: Case series looking at outcomes of patients with RM
treated in a single Neurosurgical Unit over the last 20 years.
Subjects: Patients with RM treated in the John Radcliffe Hospital
between 1995 and 2015.
Methods: Patients were identified through the pathology database.
Patient data was collected through electronic and paper records.
Results: A total of six patients were treated between 1996 and
2016. The average age at presentation was 51.7 years with a male
to female ratio of 2:3. The most common presenting features were
headache, visual and psychiatric/cognitive symptoms. Two patients
have died following a Simpson IV resection, with a mean survival
of 90.5 months. The mean survival of the three patients still alive is
22.7 months. Of those, 2 patients had a Simpson Grade I resection
and one had a Simpson Grade IV. All patients with diagnosis of
rhabdoid meningioma at first resection had adjuvant radiotherapy.
Conclusions: Our case series, the largest European series of this rare
malignancy, shows that RM are an aggressive variant presenting in
middle age, with a mean survival of less than 10 years. Prognosis
varies based on the background histology and further molecular
genetic profiling of recently resected tumour samples will provide
invaluable insight into the pathogenicity of such tumours.

John Radcliffe Hospital, Oxford, UK
Objectives: To determine the outcomes of surgical resection of
the intracranial, intra-orbital and intra-osseous disease in sphenoorbital meningiomas (SOMs) with periorbital and bony orbit
reconstruction
Design: Retrospective analysis of clinical and radiological findings
in patients undergoing surgery for SOM at a single centre.
Subjects: Patients undergoing surgery for SOM between 2005 and
2016.
Methods: The pathology records of 1007 patients (11 years)
were reviewed and 125 sphenoid meningiomas identified. Of
these 32 patients met the criteria for SOMs. A complete dataset
was present for 20 of these patients. We analysed the clinical
findings, radiographic features, operative technique, and the
outcomes.
Results: The mean age was 55 (range 3282). 4 (20%) had vascular involvement and 12(60%) cavernous sinus infiltration. 9 (45%)
tumours extended medial to foramen rotundum and ovale. 8
patients did not require a bony orbital reconstruction, 11 had a
split calvarial graft and 1 patient had a muscle graft. In 19 (95%)
patients, pericranium was used for reconstruction of the peri-orbita
and dura. 8 patients had complete clearance of their orbital disease. All patients presented with proptosis and in the majority this
was corrected. 3 (15%) patients had WHO grade II disease. Of the
13 patients with visual impairment, 9 patients had improved vision,
including 3 whose vision returned to normal.
Conclusions: The management of SOM remains challenging and a
multidisciplinary approach allows for safe resection with improvement in cosmesis.

WP2-10: High intensity ultrasound to ablate sacral
chordoma: preliminary data
J. Gilliesa, P. Lyonb, F. Wuc, D. Cranstonc and
S. Bojanica
a

Department of Neurosurgery, John Radcliffe Hospital, Oxford, UK;
Department of Radiology, Churchill Hospital, Oxford, UK; cNuffield
Department of Surgical Sciences, University of Oxford, Oxford, UK
b

Objectives: Demonstrate ablative efficacy of high intensity focused
ultrasound (HIFU) in sacral chordoma and assess for side effects.
Design: Non placebo controlled, unblinded open label case series
Subjects: 4 adult patients with biopsy or surgically confirmed
sacral chordoma.
Methods: 13 patients were referred to a single centre from tertiary
services such as oncology. The treated population were selected
on the basis of technical feasibility, performance status, ASA grade
and availability of funding. Patients were treated using the HAIFU
JC or JC200 ultrasound guided HIFU machines.
Results: Follow up scans several months after HIFU were available
for 3 of 4 subjects (1 subject was from Greece and unable to take
part in UK follow up). Scans were assessed by 2 radiologists independently and volume of tumour ellipsoid volume estimated.
Patient 1 experienced a 1517%% reduction in tumour size,
patient 2 experienced a 5760% reduction after a single fraction.
Patient 3 underwent 5 fractions spread over 4 years. Pre-treatment
scans were not available for the radiologists but reduction in
tumour size was demonstrated by 5162% after fraction 3. In each
case necrosis was demonstrated after HIFU treatment. Side effects
included skin irritation requiring simple analgesia. 1 patient suffered long term bladder dysfunction and 1 experienced short term
leg and bladder dysfunction.
Conclusions: HIFU can reduce the size (ablate) sacral chordoma.
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WP2-11: Do we achieve disease control with
adjuvant stereotactic radiosurgery or radiotherapy
in atypical meningiomas? A retrospective cohort
analysis of 79 cases.
S. G. Amarasinghea, S. Jamesb, B. Cheserema and
S. D. Bucura
a

Department of Neurosurgery, Royal Sussex County Hospital,
Brighton, UK; bBrighton and Sussex Medical School, Brighton, UK

Objectives: There is ongoing debate on the efficacy of adjuvant
radiotherapy (stereotactic or fractionated) in achieving disease control in atypical meningiomas. We sought to assess what proportion
of our patients with atypical meningioma offered adjuvant radiotherapy achieved disease control in subsequent radiological followup.
Design: Retrospective single centre cohort study
Subjects: All patients with histologically confirmed atypical meningioma (WHO classification criteria 2007).
Methods: Cases were identified by reviewing histology records
between 20022016. Pathology, PACS and clinical notes were
reviewed for radiological recurrence or progression and if any adjuvant radiotherapy (stereotactic or fractionated) was used.
Results: We identified 79 patients. Median follow-up was 3.5 years.
Convexity meningiomas 43% (34/79), skull base 30.4% (24/79) and
parasagittal 20.3% (16/79). Adjuvant radiotherapy was used in
27.8% (22/79) patients. 72.7% (16/22) of patients receiving radiotherapy had recurrence compared to 29.8% (17/57) who had surgical resection alone. Recurrence rate was 80% in fractionated
radiotherapy and 57.1% for stereotactic radiosurgery.
Conclusions: Our data suggests that atypical meningioma remains
a surgical disease with our study showing adjuvant radiation did
not confer an increased advantage in disease control. We propose
there may be a role for intra-operative smears, where confirmation
of atypical cells may promote a more aggressive surgical resection
plan.
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TM1 Hydrocephalus/Paediatrics 1
TM1-1: Prospective multi-centre study of external
ventricular drainage management and infection rate
in the United Kingdom and Ireland
A. A. B. Jamjooma, M. T. Poona, A. I. Ahmedb and on
behalf of the British Neurosurgical Trainee Research
Collaborative
Western General Hospital, Edinburgh, UK; bWessex Neurological
Centre, Southampton, UK

common aetiology for EVD insertion followed by tumours (18%) and
trauma (7%). Of the catheters, 188 (38%) were antibiotic-impregnated, 161 (32%) were non-impregnated and 146 (30%) were silverimpregnated catheters. A total of 45 ERIs occurred giving the cohort
an infection rate of 9% or 0.97 infections per 100-drainage days.
Multivariate analysis adjusted for age and sex showed that EVD duration of >8 days had a significantly higher risk of ERI
[HR ¼ 2.47(1.125.45); p ¼ 0.02] compared to catheters in-situ <8
days. There was no significant difference in ERI risk between the different catheter types in the multivariate analysis
Conclusions: In the UK, EVD infection rate was 9% during the
study period. The audit demonstrated wide variation in the choice
of catheter type across the country with no significant difference in
ERI rate between them. Importantly, it also highlighted that EVDs
left in situ for >8 days have a higher risk of infection

TM1-2: Shunt procedures in idiopathic intracranial
hypertension, the role of obesity in shunt failure
L. Greener, M. Hempenstall, A. Durnford and
R. J. Waters
Wessex Neurological Centre, Southampton, UK
Objectives: Shunt procedures are used to treat refractory raised
intracranial pressure in patients with Idiopathic intracranial hypertension (IIH). Patients with IIH often have a different phenotype to
patients with other causes of hydrocephalus. We believe these
characteristics lead to an increased failure rate. We examine the
failure rate and risk factors in shunts placed for IIH.
Design: Retrospective case series
Subjects: 116 adult patients with IIH treated with shunts compared
with 1264 shunts placed for other causes of hydrocephalus over a
16 years period
Methods: Analysis of patient BMI, type of shunt, time to first and
subsequent revisions, reason for failure, Revision rate compared
against shunts placed for all other pathologies
Results: 116 patients with IIH (12M, 104F), mean age 31. 49 were
LP shunts and 67 were VP shunts.). LP shunt revision rate 59%, versus 48% of VP shunts. At 12 months there was a significant difference in shunt failure depending on diagnosis, 36% of IIH shunts
had failed compared to 18% of non IIH shunts. Kaplan Meier survival curves demonstrated an increased failure rate with increasing
BMI. Distal catheter migration was the most common reason for
revision.
Conclusions: Shunt procedures in IIH are less successful than for
other causes of hydrocephalus. Increased BMI is associated with
increased failure rate. Patients should be informed of higher failure
rates and the risk of multiple revision surgeries. We propose a
mechanism that links high BMI with abdominal catheter migration
and a potential solution.

a

Objectives: To establish contemporary practice patterns and the
infection rate of External Ventricular Drainage (EVD) in the UK and
Ireland
Design: Prospective audit
Subjects: Patients undergoing EVD insertion
Methods: Clinical variables were prospectively collected over a
6-month period on patients who have an EVD inserted in 21
participating units. The primary outcome measure was 30-day EVDrelated infection (ERI). A Cox Regression Model was used for multivariate analysis
Results: A total of 495 EVD catheters were inserted into 357 patients
equating to 4626 drainage days. Neurovascular (65%) was the most

TM1-3: Moderate grade germinal matrix
haemorrhage activates proliferation in the wall of
the lateral ventricle
W. Dawesa and S. Marinob
a
Great Ormond Street Hospital, London, UK; bQueen Mary's
University, London, UK

Objectives: To analyse the impact of intraventricular haemorrhage
(IVH) on the neural stem progenitor cells (NSPC) within the neonatal subventricular zone (SVZ) and determine how this affects
early cortical development.

BRITISH JOURNAL OF NEUROSURGERY

Design: To differentiate the developmental from the destructive
impact of IVH we developed a neonatal mouse model of moderate
grade IVH (Papille grade II/III) with minimal cortical damage.
Methods: Using a modified Narishige stereotactic frame, 5ul of
autologous blood was stereotactically injected into newborn P0
mouse SVZ. Combining with a thymidine labelling strategy at P1
facilitated quantification of the impact of IVH on the SVZ at P4 and
early cortical development at P21.
Results: 1. Failure to thrive 2. Ventriculomegaly at P4 & P21 3.
Early transient impacts on behaviour 4. An increase in the number
of EdU þ ve cells within the subventricular zone and body of the
corpus callosum, with increased markers of transient amplifying
cells 5. A reduction in the number of oligodendrocytes within the
neocortex at P21 RNA analysis from CD133 þ ve cells at P4 reveals
that IVH downregulates Notch expression >25 fold in the wall of
the lateral ventricle a finding confirmed by Hes5 In Situ
Hybridisation.
Conclusions: Moderate grade IVH activates proliferation in the
mouse neonatal SVZ a finding not previously reported in published
models. Notch is downregulated in the wall of the lateral ventricle
implicating that Notch modulation should be explored as a therapeutic strategy for the treatment of neonatal IVH.

TM1-4: Outcomes of hemispherotomy in paediatric
epilepsy surgery
M. A. Hegglia, S. Harrisonb, N. Barnesb, S. Varadkarc,
M. Z. Tahirb, J. H. Crossc, W. F. J. Harknessb and
M. M. Tisdallb
a

UCL Institute of Neurology, London, UK; bGreat Ormond Street
Hospital, London, UK; cGreat Ormond Street Hospital, London, UK
and UCL Great Ormond Street Institute of Child Health, London, UK
Objectives: Describe our experience of hemispherotomy for paediatric epilepsy and identify prognostic factors for seizure and cognitive outcome.
Design: Data were retrospectively collected from the hospital database, focusing on the latest assessment preoperatively and the
medical records at 12 months follow up.
Subjects: Two hundred and nine children underwent hemispherotomies at Great Ormond Street Hospital between 1991 and 2016.
Methods: Statistical analysis was conducted using univariate and
multivariate ordinal logistic regression analysis using STATA (14.0)
Results: Mean age of seizure onset was 1.89 years and mean age
at the time of surgery was 6.81 years. Of the 209 children operated,
164 had follow up duration of more than one year. Ten children
suffered from hydrocephalus postoperatively (5.5%). One-year post
surgery, 73.2% were seizure-free, 2.4% experienced rare seizures,
14.6% had an improvement of >75% in seizures and 9.8% showed
no improvement. Twenty-seven children underwent a redo hemispherotomy (15.1%). Moreover, 60.1% of patients decreased their
antiepileptic drugs intake by a mean of 1.96 drugs. On a cognitive
level, no significant difference was found between pre- and postoperative assessments. The most significant predictor of cognitive
outcome is preoperative cognitive level (p < 0.001).
Conclusions: Hemispherotomy is a safe and effective treatment for
children with presumed unilateral epileptogenic zone. Preoperative
cognitive level is preserved but dramatic gains in cognition are not
expected.
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TM1-5: Delays in time critical transfer of patients to
a paediatric neurosurgery centre: geographical
constraint or system failure?
S. M. T. Jefferya, A. P. Williamsb and I. K. Poplea
a
Bristol Royal Hospital for Children, Bristol, UK; bThe John Radcliffe
Hospital, Oxford, UK

Objectives: Time critical transfers of paediatric neuroscience
patients should occur within 3 hours of first referral, and this is a
quality indicator reportable to NHS England. This audit aimed to
determine the number of delayed transfers and identify strategies
for improvement.
Design: Retrospective review.
Subjects: Emergency patients transferred to a paediatric neurosurgery centre: 20142016.
Methods: Admission data collected from a contemporaneous database and hospital electronic records. Clinical information was used
to assess if transfers were “time critical” or “urgent”.
Results: Of 235 emergency transfers, 14 (6%) were excluded due
to missing data. 78 of 221 (35%) were time critical, 126 (57%)
urgent and 15 (7%) deferred transfers. Mean time from referral to
arrival was 238 (range 44550) mins for time critical and 438
(401800) mins for urgent transfers. Time critical transfers were
delayed beyond 3 hours in 46 (59%) cases. The distance by road
between referring hospital and tertiary centre ranged from 13 to
179 miles with a strong correlation between mean transfer time
and distance (Pearson Correlation Coefficient R ¼ 0.82). Taking into
account expected road travel time, the mean transfer preparation
time was calculated for each of 10 hospitals, ranging from 51 to
206 mins.
Conclusions: Time critical transfers are consistently delayed
beyond national recommendations. Geographical constraints may
make targets unachievable however the variation in transfer preparation time between hospitals suggests improvements may be
possible.

TM1-6: Meithke valves in the paediatric population;
the Alder Hey experience
L. van Tonder, C. Mallucci, D. Hennigan, B. Pettorini,
S. Burn, C. Parks and A. Sinha
Alder Hey Children's Hospital, Liverpool, UK
Objectives: We reviewed the Alder Hey experience of Meithke
valves between 2010 and 2015.
Methods: All data were collected prospectively by a clinical nurse
specialist in the paediatric neurosurgery department of Alder Hey
Children’s NHS Foundation Trust between January 2010 and
December 2015.
Results: 201 patients received de novo Meithke valves and underwent 380 procedures. Average patient age was 2.6years (range
018.6, median age 0.37), 47% were female. 140 patients who had
de novo Meithke valves have not required revision (as of 31/12/15).
The Kaplan-Meier valve survival rate was 73.4% at 1 year and
70.8% at 5 years. Mean survival time for a Meithke valve was 4.3
years (range 3.94.6, 95% confidence interval). 56 patients required
1 shunt revision for any cause. 18 revisions were due to valve
blockage/malfunction, 5 cases were documented as underdrainage
whilst only 1 was coded as over drainage. 21 were revised due to
confirmed/suspected infection. The remaining 9 cases had no reason for shunt revision recorded.
Conclusions: While 1 year survival of shunts in this cohort is comparable to other series, long-term (5 year) survival of Meithke valve
shunts appears to be superior to rates quoted of non-Meithke
valve shunts(Kulkarni et al 2013, Kestle et al 2000). Only 0.5% of
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our patients required shunt revision due to over drainage. This
appears to support the case that gravitational valves overcome
positional over drainage. Meithke valves are well tolerated in the
paediatric population and have excellent longevity

TM1-7: Changes in quality of life after single-level
selective dorsal rhizotomy
S. Wahaba, N. Wimalasunderab, L. Carrc, S. Cawkerb
and K. Aquilinaa
a

Department of Neurosurgery, Great Ormond Street Hospital,
London, UK; bDepartment of Neurodisability, Great Ormond Street
Hospital, London, UK; cDepartment of Paediatric Neurology, Great
Ormond Street Hospital, London, UK
Objectives: The use of single-level selective dorsal rhizotomy (SDR)
at the conus continues to increase. The effects of SDR on the quality of life of the child and family have only been investigated for
the traditional multi-level technique. This study evaluates changes
in quality of life and mobility after single-level SDR.
Design: Prospective study.
Subjects: 54 children, aged 3 to 10, underwent single-level SDR
between October 2014 and March 2016. On the Gross Motor
Function Classification System (GMFCS), 17 children were level II,
30 level III and 7 level IV.
Methods: The Pedi-QOL self-reporting questionnaire was used to
evaluate quality of life. Motor function was evaluated with the
Gross Motor Function Measurement (GMFM) – 88 scale.
Results: Maximal changes on quality of life scores at 6 months and
1 year occurred for domains related to social well-being and
acceptance, feelings about functioning, and participation (p < 0.05).
Mean GMFM88 scores increased from 85 to 89 (GMFCS II), 62 to
72 (GMFCS III) and 43 to 48 (GMFCS IV) (p < 0.01) at 1 year.
Maximal changes occurred in the C, D and E domains. There were
no surgical complications.
Conclusions: Single-level SDR leads to significant, clinically relevant
improvement in quality of life as early as 6 months post-operatively. This occurs despite the expected reduction in functional ability that ambulant children demonstrate in the early postoperative
phase. Recovery from single-level SDR is rapid and only leads to
brief minimal interruption of a child’s ongoing therapeutic gains.

TM1-8: Epilepsy surgery in tuberous sclerosis
A. K. C. Hernandeza, T. Jadhavb, Z. Tahirb,
F. O’Callaghanc, S. Varadkard, J. H. Crossc,
W. Harknessa and M. Tisdalle
a

UCL Institute of Neurology, London, UK; bGreat Ormond Street
Hospital, London, UK; cGreat Ormond Street Hospital, London, and
UCL Great Ormond Street Institute of Child Health, London and
National Centre for Young People with Epilepsy, Lingfield, UK;
d
Great Ormond Street Hospital, London and UCL Great Ormond
Street Institute of Child Health, London, UK; eGreat Ormond Street
Hospital, London, and UCL Great Ormond Street Institute of Child
Health, London, UK
Objectives: Evaluate the Great Ormond Street Hospital (GOSH)
experience of epilepsy surgery in patients with tuberous sclerosis
complex (TSC) and identify prognostic factors associated with seizure outcome.
Design: Retrospective case series.
Subjects: 18 patients with TSC underwent epilepsy surgery procedures between 1998 and 2015.
Methods: The neurosurgical database was interrogated to identify
patients with TS who underwent epilepsy surgery. Pre-operative
details, operative techniques and post-surgical outcomes were

collected and analysed. Regression techniques were used to determine prognostic factors.
Results: 18 patients were included in this study (7 female and 11
male), age ranging from 0.1615 year old (mean ¼ 4.3 year old).
Mean follow up was 52.6 months (range ¼ 6 months176.4
months) with the following outcome; 8 patients were seizure free
(Engel I), 1 patient was Engel II, 5 were Engel III and 2 were Engel
IV. 3 patients had invasive recording with subdural grid and depths
which did not lead to resective surgery. Surgical complications
occurred in 4 patients, infection being the most common (3
patients). Number of tubers, time of follow-up, anti-epileptic drug
(AED) reduction and localised EEG proved to be good outcome
predictors in a regression model p ¼ 0.009, however no individual
factor reached significance within the model.
Conclusions: This is the first report of epilepsy surgery for children
with TSC in the UK. Potential prognostic factors are identified however a larger sample size is needed to refine the model.

TM1-9: Management of childhood
craniopharyngioma – staged individualised
treatment
A. Zakrzewska, K. Aquilina, K. Phipps and R. Hayward
Great Ormond Street Hospital, London, UK
Objectives: Recognition of long-term survival of children with craniopharyngioma (CP) and potential adverse impact of radical resection have led to individualised, flexible approach. The objective of
this study is to review treatment and outcomes for a new cohort
of patients treated at GOSH between 2008 and 2015.
Design: Retrospective review of neuro-oncology database, clinical
records and imaging.
Subjects: 33 children, 21 boys, aged 1 to 17 years (mean 9.13) with
newly diagnosed CP were treated during this period. 8 underwent
primary surgical resection and 1 of them required early second surgery. 23 had initial cyst drainage followed by second-stage operation in 10. 2 were managed conservatively with surveillance
imaging. 23 received radiotherapy for a residue or progression.
Results: Vision was intact in 16, it remained unchanged in 15 and
deteriorated in 1; of 15 with visual deficit, it improved in 6,
remained unchanged in 8 and deteriorated in 1. Of 24 patients
with normal body weight in 8 BMI crossed 91st centile after surgery. Of 31 surgically treated children, 22 attend normal school. 9
of 31 children required a delayed procedure, for recurrence or progression, at a mean of 13 months. On median follow-up of 4 years
good tumour control was achieved in 84%.
Conclusions: Surgery in this cohort was more conservative compared to a previous GOSH series of 19962004. Tumour control
remained satisfactory, morbidity levels were low. Customising the
management towards more selective, individualised intervention
appears beneficial.

TM1-10: North West paediatric neurosurgery
network arteriovenous malformations (AVM)
outcomes
L. van Tondera, H. Mayeb, C. Malluccia, C. Pringleb,
I. Kamalib, A. Healyc and H. Nasserd
a

Paediatric Neurosurgery, Alder Hey Children's Hospital, Liverpool,
UK; bPaediatric Neurosurgery, Royal Manchester Children's Hospital,
Manchester, UK; cNeuroradiology, Alder Hey Children's Hospital,
Liverpool, UK; dNeuroradiology, The Walton Centre, Liverpool, UK
Objectives: Arteriovenous malformations (AVM) are a rare diagnosis but are more commonly associated with haemorrhage in the
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paediatric population. The use of the three treatment modalities
(microsurgical resection, endovascular embolization and stereotactic radiosurgery) currently varies between treatment centres in the
UK. We examined the functional outcomes of paediatric AVMs in
the North West paediatric neurosurgical network with respect to
the treatment modality employed.
Design: Functional outcomes were assessed using the Liverpool
Outcome Score and the Child and Adolescent Scale of Participation
(CASP).
Methods: Retrospective patient case note review and clinical follow up with a standardised outcome questionnaire.
Results: 31 patients in Alder Hey and 26 patients in Manchester
Children’s Hospital presented for care within the North West
Paediatric Neurosurgery Network between 2007 and 2015. Patients
were twice as likely to have surgical management of their AVM in
Manchester. No patient re-bled whilst awaiting SRS. This review
looks at the functional outcomes between groups of paediatric
AVMs
Conclusions: Treatment modality preference for the management
of AVM varies even within the North West Paediatric Neurosurgery
Network, we examine the outcomes of those treatments.

TM1-11: Placode rotation in transitional lumbosacral
lipomas – are there implications for origin and
mechanism of deterioration?
V. J. Jones and D Thompson
Great Ormond Street Hospital, London, UK
Objectives: It has been speculated that rotation of the lipoma placode occurs more commonly in transitional lipomas than in caudal/dorsal lipomas that this rotation occurs with a preference to
the left and correlates with clinical symptoms. We have reviewed
imaging to confirm this and, in addition, test the hypothesis that
this rotation occurs through local mechanical factors rather than
intrinsic congenital malformation.
Design: Retrospective cohort study
Subjects: Children with transitional (n ¼ 52) and dorsal/caudal
(n ¼ 46) lipomas
Methods: Classification was as per Chapman on MRI. Degree of
rotation of the placode was recorded along with the presence of
herniation outside of the vertebral canal. Neuro-orthopaedic signs
were taken from formal clinical assessment.
Results: Rotation was 2.21 times more common in the transitional
than the caudal/dorsal group and occurred more commonly to the
left 65% (þ/19.5% at 95% CI). 27 patients had lateralised symptoms. When rotation occurred to the left 76% had left sided symptoms, when rotation occurred to the right 100% had right sided
symptoms. There was no difference in the incidence of rotation of
the placode whether it was within or without the vertebral canal.
Conclusions: Placode rotation is a feature of transitional lumbosacral lipomas and may account for the increase in symptoms
amongst this subgroup. Herniation of the placode outside the vertebral canal does not increase the risk of rotation suggesting a congenital cause for this finding rather than a purely mechanical
explanation.
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TP1 Spine 2
TP1-1: Are the SINS and NOMS classifications useful
in predicting the need for surgery in patients with
metastatic vertebral body involvement?
A. Alrawia, M. Sewella, R. Maguirea, D. Buchanana,
R. Kalyana, M. Prasada, F. Aziza, S. Tizzarda and
R. Williamsb
a

The James Cook University Hospital, Middlesbrough, UK; bPrincess
Alexandra Hospital, Brisbane, Australia
Objectives: The Spinal Instability Neoplastic Score (SINS) categorises tumour-related spinal instability. The neurologic, oncologic,
mechanical, and systemic (NOMS) framework incorporates sentinel
qualitative decision points to guide the treatment of spinal metastases to determine treatment. This study assesses the utility of the
SINS and NOMS framework for predicting the need for surgery for
patients with metastatic tumour-related spinal instability.
Design: Retrospective review of prospectively collected data
Subjects: 140 patients with metastatic vertebral body tumour
between 2012 to 2016 from our prospectively collected metastatic
tumour database
Methods: SINS, NOMS and performance status data were compared between operative and non-operative groups. Forty patients
underwent surgery.
Results: The SINS showed a low positive predictive value and high
negative predictive value indicating it is useful for excluding surgical candidates. When analysing the NOMS framework, in the operative group 70% had neurological compromise, 52.5% unstable
vertebrae, 52.5% had fractures, 67.5% radiosensitive tumours and
40% required some degree of assistance with activities of daily life
(ADL). In the non-operative group, 30% had neurological compromise, 22% unstable vertebrae, 19% had fractures, 70% had radiosensitive tumours and 80% required some degree of assistance with
ADLs. There was a statistically significant difference in the rates of
neurological compromise, instability and performance status
(p < 0.05) between groups, suggesting that these are key indicators
for surgical intervention. Oncological parameters were not different
between groups.
Conclusions: The SINS is predictive for ruling out surgery in
patients with scores <12, but is less useful in determining the
need for surgery for other patients. Whilst the NOMS framework
incorporates multiple factors in assessing the need for surgery, not
all of these factors are weighted evenly. Performance status, rates
of neurological compromise and instability were important,
whereas tumour histology and radiosensitivity were less influential
in the decision to perform surgery. Future quantitative scoring systems to predict surgical intervention must consider the role of
neurological compromise, mechanical instability and current performance status primarily over other factors.

TP1-2: Decompression surgery alone for lumbar
degenerative spondylolisthesis compared to
degenerative spinal stenosis: A comparison of
outcomes.
M. Elliot, N. Srikandarajah, S. Clark and M. Wilby
The Walton Centre NHS Foundation Trust, Liverpool, UK; University
of Liverpool, UK
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Objectives: Lumbar decompression surgery without instrumentation is established in the treatment of neurogenic claudication secondary to lumbar spinal stenosis. In degenerative lumbar
spondylolisthesis (DS), there is little information published regarding quality of life (QoL) and ability to work after decompression.
Design: Retrospective review of prospectively collected data.
Subjects: n ¼ 106 patients with spinal claudication: 53 DS, 53 stenosis with normal alignment. Patients were referred to a tertiary
centre with relevant imaging. 53 patients undergoing lumbar
decompression surgery without DS were age and ASA matched
controls. 7 DS and 2 non DS patients underwent non instrumented
fusion.
Methods: Primary outcome measures: COMI score, surrogate QoL
indices (time out of work and time unable to complete normal
tasks) with assessments pre-op, 3 and 12 months post-op.
Secondary outcome measures included patient reported visual analogue pain score. Appropriate statistical tests were performed on
SPSS.
Results: Decompression was associated with a statistically significant reduction in COMI score at 3 and 12 months post op
(p < 0.01, p < 0.01). Surrogate QoL measures also improved with
statistical significance. There was no significant difference between
DS and Non DS groups for any outcome measure.
Conclusions: This suggests lumbar decompression in DS has a role
in improving QoL and ability to work. Results in DS without instrumentation are comparable to those with degenerative spinal stenosis, where decompression surgery is well established.

TP1-3: Systematic review of the effect of surgical
technique on outcome of adult patients with Chiari I
malformation
L. D'Antona, A. Toma and D. Choi
The National Hospital for Neurology and Neurosurgery, London, UK
Objectives: Posterior Fossa Decompression (PFD) is the standard
surgical treatment for symptomatic patients with Chiari I malformation (CM I). Numerous surgical variables exist: dura opening, arachnoid opening, tonsillar resection, duraplasty. There is no clear
evidence of benefit of these individual techniques in terms of
headache, sensory dysfunction and motor dysfunction
improvement.
Design: Systematic review of the literature.
Subjects: Case series of surgically treated CM I patients that specified surgical treatment, follow-up of two years and detailed outcome were included.
Methods: PRISMA statement compliant methodology with analysis
of headache, motor dysfunction and sensory dysfunction improvement rates in relation to dura/arachnoid opening, tonsillar resection
and duraplasty was carried out.
Results: Thirteen papers, including a total of 650 patients, were
selected. Mean age was 39 years and mean follow-up was 84
months. 48% had headache, 37% motor dysfunction and 52% sensory dysfunction. Improvement rates were significantly higher for
patients who received duraplasty compared to the non-duraplasty
group.
Conclusions: PFD with duraplasty should be considered as a valid
treatment option in adult patients with symptomatic CM I.

TP1-4: Who owns suspected cauda equina patients?
A. Razak, S. Hassan, D. Brown and M. Hussain
Hull Royal Infirmary, Hull, UK

Objectives: Cauda equina syndrome (CES) is a relatively rare but
highly significant pathology. Due to a high incidence of litigation
and neurological deficit, anecdotally we have experienced a high
number of referrals to neurosurgery querying CES. We set out to
retrospectively identify what proportion of these referrals are found
to have radiological cauda equina compression with an indication
for surgical intervention.
Methods: All adult patients referred to our neurosurgical centre via
the emergency referral pathway with suspected lumbar spinal
pathology between November 2013 and December 2014 were
identified. Details of the referrals were compiled from our electronic referrals database
Results: 553 patients were identified. Of these, 253 were referred
as having suspected CES. Only 41 patients had significant lumbar
disc prolapse with cauda equina compression & 35 patients underwent emergency lumbar spinal surgery.
Conclusions: CES is a complex of symptoms/signs. Although these
can be caused by a disc prolapse, there are many other conditions
that can lead to such a presentation. True CES is relatively rare &
forms only a small proportion of referrals to our centre. In the current environment, we argue that there should be a pathway for all
patients to have provision for emergency imaging to confirm the
diagnosis before a referral to neurosurgery.

TP1-5: Presentation and management of cauda
equina paraganglioma: a centre case series
A. Shtayaa, B. Cheseremb, S. Hettigeb, L. Bridgesb and
S. Stapletonb
a

St George's University of London; bSt George's Hospital, London, UK

Objectives: Cauda equina paragangliomas are benign and rare
extra-adrenal neuroendocrine tumours arising from the neural crest
cells associated with autonomic ganglia. These cells can secrete
neuropeptides and catecholamines. These tumours are often mistaken preoperatively for ependymomas or schwannomas. Patients
present with pain of axial or radicular origin and commonly neurological deficits. We describe our case series over 8 years
Design: Retrospective records review
Subjects: All patients with histopathological diagnosis of spinal
paraganglioma in the prospectively maintained neuropathology
data-base
Methods: We audited all cases with lumbar paraganglioma
between Jan2004 and October 2011
Results: 8 patients were diagnosed, 7 males and 1 female with
mean age of 53 ± 5.8 (range 3471 years). All presented with back
pain and/or sciatica. 3 had lower limb weakness and altered sensation, one of which had cauda equina syndrome, and in 2 patients
ankles reflexes were absent. MRI revealed intradural heterogeneously enhancing lesions between L25. No evidence of overproduction of catecholamines was observed. Patients had
laminectomies and complete microsurgical excisions without adjuvant therapy. Tumours were noted to be attached to the filum terminale. We report excellent outcomes with no recurrence in all
patients followed up. Immunohistochemistry studies showed low
labelling index (Ki67 < 13%) and reactivity for chromogranin, synaptophysin, S100 and cytokeratin with lack of reactivity for GFAP.
Electron microscopy images showed abundant neurosecretory
(dense-core) granules
Conclusions: Spinal paraganglioma is uncommon but an important
treatable differential of lumbar intradural lesions. Total resection
cures the patients without the need for adjuvant therapy or prolonged follow up
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TP1-6: Metastatic spinal cord tumour.
N. Konsolakisa, C. Iliadisa, V. Parayioutsikosb,
V. Moraitisa, S. Kottasc and D. Arvanitakisa
Venizelion General Hospital, Crete; bUniversity Hospital of North
Midlands, Stoke-on-Trent, UK; cIppokration General Hospital
Thessaloniki, Greece
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Conclusions: Marsupialisation of the cyst heralds immediate and
long-term improvement in symptoms.

a

Objectives: A review of patients who had Metastatic Spinal Cord
Tumour/MSCT.
Design: It is a retrograde study carried out from 2010 to 2015. The
authors analyzed a retrospective series of consecutive patients who
were admitted on Venizelion Hospital/Heraklion.
Subjects: In our study we have treated 138 cases in Venizelion
General Hospital.
Methods: We studied the primary origin, the regions of the spine
they spread, the primary radiographic presentation. In addition, we
analyzed the relative factor of spine metastases according to anatomical classification, prognostic score, the indications for surgery
or/and radiation treatment, factors to consider in choosing an individual approach.
Results: The most common primary origin of MSCT were prostate,
breast, lung, kidney, rectum, colon, stomach, and ovary. We
recorded that there were significant delays from the time when
patients first developed symptoms and signs until doctors recognized the possibility of MSCT and made the appropriate referral.
Also more than 50% of patients were unable to walk and the
radiological evaluation showed significant bone destruction at the
time of diagnosis. The time of onset of nerve root and back pain
and the time of referral were 3 months and 4/5 months
respectively.
Conclusions: It is difficult to estimate what the true incidence of
MSCT is in general population. Few patients with malignant spine
met receive surgery. From our experience early surgery may be
more effective than radiotherapy in a selective subgroup of
patients.

TP1-7: Presentation and management of spinal
arachnoid cysts; a single centre experience
A. R. Sadek, M. Trivedi and A. Nader-Sepahi
Wessex Neurological Centre, Southampton, UK
Objectives: Evaluation of the presentation and outcomes associated with surgical marsupialisation of spinal arachnoid cysts
Design: Retrospective single centre case series
Subjects: Fourteen patients were identified.
Methods: Cases were identified from electronic and theatre
records. Patients underwent pre-operative assessment and radiographic evaluation with subsequent spinal multidisciplinary discussion. Following surgery patients were reviewed at 6, 12 weeks and
at 6 months.
Results: A total of 14 patients with dorsal thoracic arachnoid cysts
with a mean age at time of surgery of 60 years with a male to
female ratio of 1.1:1 were identified. Paraesthesia (79%), neuropathic pain (79%), weakness (57%) and unsteadiness (57%) were
the commonest presenting complaints. Abnormal gait (85%),
altered sensation (62%) and weakness (31%) were the most commonly observed signs. Average cyst volume was observed to be
544mm3, spanning a median of 3 thoracic levels, with a resultant
reduction of cord volume of 34% (sd 14%). All cases underwent
marsupialisation of the arachnoid cyst. Over two-thirds of cases
had immediate improvement in symptoms following surgery. At 6
months symptoms of weakness (100%), gait disturbance (82%), paraesthesia (64%) were more likely to improve than neuropathic pain
(58%). Improvements correlated with an average 49% (sd 20%) volume increase in previously compressed cord.

TP1-8: Systematic review of en bloc resection in the
management of Ewing's sarcoma of the mobile
spine with respect to local control and disease free
survival
A. Alrawia, M. Sewella, R. Maguireb, R. Williamsc,
W. Hekala, M. Prasada, F. Aziza and S. Tizzarda
a

The James Cook University Hospital, Middlesbrough, UK; bNewcastle
University, Newcastle Upon Tyne, UK; cPrincess Alexandra Hospital,
Brisbane, Australia
Objectives: There is no consensus on the optimal method of local
control in Ewings Sarcoma (ES) of the mobile spine. Recent reports
have suggested en bloc resection may improve local control and
survival. This is a systematic review to answer the questions: (1)
What is the outcome of en bloc resection for ES of the mobile
spine with respect to local control and disease free survival (DFS)?
(2) How should residual ES of the mobile spine be treated?
Design: Systematic review
Subjects: Inclusion criteria were articles in English that contained
>5 patients, and also information on type of surgical resection
(intralesional, marginal, en bloc with wide margins) and outcome
(local recurrence (LR) and DFS), for ES of the mobile spine.
Methods: The search yielded 204 articles, from which 4 were
selected for detailed analysis. Literature was graded for quality,
summarised and presented to a group of international spinal
oncology experts with Delphi consensus recommendations made.
Results: All 4 studies were retrospective case series graded as very
low quality evidence. Local control strategies including radiotherapy (RT) alone, surgery and RT, or surgery alone. There was no
standardised outcome reporting across studies with respect to the
type of surgical procedure, margins and outcomes of interest (LR/
DFS). When the en bloc procedures were pooled together, 2 of 21
patients (9.5%) developed LR, and 5 of 7 patients were disease free
at a mean of 76 months. The other 2 patients died at 10 and 29
months. No studies were identified detailing the treatment of
residual ES.
Conclusions: There is no consensus on the optimal method of
local control for spinal ES, or the treatment of residual disease. A
weak recommendation supports that when en-bloc resection is
technically possible, in combination with RT, this appears to provide superior local control than RT alone, or incomplete excision
and RT. Effect on survival is indeterminate.

TP1-9: Contemporary approaches to the ventral
craniospinal junction
M. Nowell, G. Malcolm, N. Patel, C. Wigfield and
R. Nelson
Southmead Hospital, Bristol, UK
Objectives: To review factors determining the choice of approach
to the ventral craniospinal junction
Design: Retrospective case review
Subjects: 7 patients underwent surgery for meningioma, schwannoma, chordoma, sarcoma, basilar invagination, inflammatory
rheumatoid pannus and medullary compression secondary to
delayed cranial settling
Methods: We describe the factors that determine the choice of
operative approaches to the ventral craniospinal junction; the risks
and benefits of each approach and the requirement for
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stabilisation
Results: Factors influencing the approach include: exposure in the
sagittal plane relative to the hard palate; the axial location of the
pathology relative to the neuroaxis and tumour access in the coronal plane. A C1/2 meningioma was approached by a transoral
transpharyngeal microsurgical route; medullary compression secondary to basilar invagination by a transnasal endoscopic route;
medullary compression secondary to rheumatoid pannus by a
transnasal transpharyngeal endoscopic route; clival chordoma by a
transoral transpharyngeal combined microscopic and endoscopic
route; medullary compression due to cranial settling by an endoscopic transnasal transphenoidal route; a foramen magnum
schwannoma by a lateral transforaminal approach and a C2 sarcoma by a high cervical retropharyngeal route. The surgical
approaches were well tolerated.
Conclusions: Rare pathologies of the ventral craniospinal junction
may be successfully managed using a combination of microsurgical
and endoscopic

TP1-10: Percutaneous unilateral vertebral body
augmentation using mesh-contained bone graft
with percutaneous bilateral pedicle screw-rod
fixation: a novel treatment in a patient with a
thoraco-lumbar burst fracture
T. Nguyen

Subjects: All elective and urgent cases pertaining to spinal surgery
that were referred to the clinical decision meeting from the
Departments of Neurosurgery, Orthopaedics, Chronic Pain,
Radiology, and Physiotherapy.
Methods: We collected data pertaining to caseload, case-mix, and
outcome recommendations from September 2015 to September
2016. Data were available for 263 cases discussed at 41 meetings.
Results: A mean 6.4 cases were discussed weekly. 74.1% were
referred by Neurosurgery; 16.0% by Chronic Pain; 9.9% by
Orthopaedics. 60.1% were elective referrals; 39.9% were from the
on-call workload. Degenerative disease accounted for 63.5%;
trauma 22.4%; neoplasia 9.1%; infective diseases 4.9%. Cervical
spine pathology accounted for 32.3%; thoracic spine 20.2%; lumbosacral spine 47.5%. Surgical management was recommended in
29.7%; conservative in 33.5%; follow-up investigations in 27.0%;
Chronic Pain referral in 9.9%.
Conclusions: The meeting is a well utilised forum for discussion of
cases from a range of specialties in the acute and elective setting.
The workload is manageable within limits outlined by participants,
and clear management plans were recommended in the majority
of cases.

MAIN SESSION 2 – THURSDAY 30TH MARCH
TM2 Neurovascular

Beaumont Health, Dearborn, MI, USA
Objectives: To describe a new non-fusion treatment for burst
fractures
Design: Case report
Methods: 55-year old male presents after a fall while on a ladder.
He complained of nonradicular back pain and tenderness. The xray showed wedging of L1. CT scan showed a burst fracture with
25% height loss. MRI showed no posterior ligamentous injury. He
was taken to OR where we placed percutaneous screws at T12 and
L2 with percutaneous L1 augmentation using mesh-contained
bone graft. 12cc of bone graft was tamped into the mesh bag
through a unilateral extrapedicular method. Pedicle screws were
used bilaterally at T12 and L2 with rods. The patient was given a
TLSO brace and was weight-bearing the night of surgery; his pain
was significantly reduced. The patient was discharged home the
following day.
Results: 2 months post op our patient endorsed improved back
pain and was back to work pouring concrete. Post-op imaging
demonstrated deformity correction.
Conclusions: Stabilizing a thoracolumbar burst fracture is feasible
using completely minimally invasive non-fusion techniques.

TP1-11: The role of interdisciplinary clinical decision
meetings in spinal surgery: experience from a
tertiary referral centre
A. J. Hall and P. A. Bodkin
Aberdeen Royal Infirmary, Aberdeen, UK
Objectives: As part of a wider study into the role of interdisciplinary clinical decision meetings in spinal surgery specifically, and in
healthcare more generally, we set out to examine the activity and
performance of our weekly spinal surgery multidisciplinary
meeting.
Design: We reviewed the activity of our spinal surgery MDT meeting for a 1 year period.

TM2-1: Treatment of poor grade subarachnoid
haemorrhage trial - TOPSAT 2 – Update on progress
B. A. Gregsona, P. Whitea, D. Mitrab, P. Mitchellb,
R. Kirollosc and P. Brennand
a

Newcastle University, Newcastle upon Tyne, UK; bRoyal Victoria
Infirmary, Newcastle upon Tyne, UK; cAddenbrooke's Hospital,
Cambridge, UK; dWestern General Hospital, Edinburgh, UK
Objectives: To compare the efficacy of a strategy of early aneurysm
treatment in a population of WFNS grade 45 (poor grade) aneurysmal subarachnoid haemorrhage (aSAH) patients in comparison
with a strategy of treatment of aneurysm after neurological
improvement (to WFNS grade 13). Funded by EME Board of NIHR.
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 1880 years old 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 one site has
opened to recruitment. Further UK sites are completing start-up
processes and several European sites have expressed interest in
joining the study. By the end of March 2017 the aim is to have 7
sites open to recruitment and 7 patients recruited.
Conclusions: There is clear evidence of substantial inexplicable
variation in current UK practice of high grade SAH. The 2013
NCEPOD report revealed many grade 45 aSAH patients do not
get admitted to neuroscience units (NSU) – 124/404 (31%). TOPSAT
2 trial will demonstrate whether early aneurysm treatment is justified. If it is then most high grade patients should receive NSU
admission.
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TM2-2: MISTIE III - update on progress in an
international RCT
B. A. Gregsona, A. D. Mendelowa, K. Laneb, N. McBeeb,
I. Awadc, K. Leesd, J. Dawsond and D. Hanleyb
Newcastle University, Newcastle upon Tyne, UK; bJohns Hopkins
University, Baltimore, USA; cUniversity of Chicago, Chicago, USA;
d
University of Glasgow, Glasgow, UK
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dissections, produced the best illustration thus far, and most
importantly realised the physiological significance of the circle, supporting this with relevant scientific investigations and well-documented case reports and follow-up necropsies. Considering these
contributions, Thomas Willis deserves to bear the name of the
circle.

a

Objectives: MISTIE III aims to establish whether MIS plus rt-PA in
selected patients with ICH improves outcome compared with conventional medical management.
Design: This is an international multicentre randomised open label
trial funded by US NIH.
Subjects: Patients must have a stable ICH of >30ml with a GCS
14 or an NIHSS 6, and SBP <180 for six hours prior to randomisation. 500 patients will be randomised to either conventional
medical management or minimally invasive surgery plus recombinant tissue plasminogen activator.
Methods: For patients randomised to surgery the treating neurosurgeon discusses the planned trajectory with the Surgical Centre
prior to undertaking image guided surgery. Following surgery a CT
is used to confirm correct location of the catheter prior to dosing
and 1 mg of rt-PA is administered every 8 hours for up to 9 doses.
All patients have daily CT scans during the acute period to monitor
for rebleeding. Outcome is measured at 30, 180 and 365 days
using video recorded modified Rankin Scale assessment which is
centrally adjudicated by trained reviewers who are blind to treatment assignment.
Results: Recruitment commenced in the USA in December 2013, in
Europe in December 2014 and in the UK in February 2015. By the
21 November 2016 407 patients had been recruited, 326 in USA,
26 in UK, 41 from other European and 14 from Asian countries.
Conclusions: Given the present recruitment rate it is expected that
recruitment will be completed by June 2017 and results will be
available by 2019.

TM2-3: The circle before Willis: a historical account
of the intracranial anastomosis
W. B. Loa and H. Ellisb
a

The Hospital for Sick Children, Toronto, Canada; bDepartment of
Anatomy, Guy's King's and St Thomas's School of Biomedical
Sciences, London, UK
Objectives: The circle of Willis is one of the most famous eponymous structures in human anatomy. There is no doubt Thomas Willis
at Oxford accurately demonstrated the anastomotic arterial supply,
however, this eponymous name does not reveal the history of the
discovery of the ramification, nor does it give credit to the anatomists and artists who have contributed to the understanding of
this clinically important structure.
Design: Historical review
Results: The story of the discovery of the circle of Willis is first
described. In the Graeco-Roman period, Herophilus and Galen provided the earliest description of the vasculature at the base of the
brain, which was fixated on a non-existent structure, at least not in
human, named the rete mirabile. The more scientific study took
place during the Renaissance period by various anatomists including Leonardo da Vinci, Jacopo Berengario da Carpi, Vesalius,
Fallopio, Casserio, Vesling and Wepfer. Willis’s contribution and
innovative approaches in the study of the subject are then
discussed.
Conclusions: Although his predecessors had described and illustrated the circle, Willis made a clear description of detailed

TM2-4: Short-haul flights transfer of patients with
acute aneurysmal SAH: Single centre 10 years’
experience
L. D'Antonaa, A. Borga, M. A. Sammutb, M. Malliab and
A. Tomaa
a

National Hospital for Neurology and Neurosurgery, London, UK;
Mater Dei Hospital, Msida, Malta

b

Objectives: To elucidate whether long distance transfer of SAH
patients, including short-haul flights and delay in transfer, have an
impact on outcomes.
Design: Retrospective case series study.
Subjects: Maltese aneurysmal SAH patients referred and treated at
our centre between 2006 and 2016.
Methods: Patients were identified from a prospectively collected
database that includes demographic and clinical data. Additional
clinical data were retrospectively collected from the case notes and
imaging studies. The Modified Rankin scores at 6 months and 1
year were obtained from the neurological unit in Malta. Results
were compared with UK national SAH audit.
Results: Fifty nine patients were included. Mean age was 51 þ/
13 years. Patients with all WFNS grades 15 were referred (76, 7, 2,
8 and 7% respectively). Average time from event to admission was
6.3 days and to treatment was 7.7 days. Ten patients were intubated and 9 had EVDs. No deaths occurred among the referred
patients. Outcome at 6 months: 51% had a modified Rankin score
(MRS) of 0, 27% had MRS 1, 10% had MRS 2, 3% had MRS 3, 3%
had MRS 4, 5% had MRS 5 and none MRS 6.
Conclusions: Long distance transfer of SAH patients does not
seem to have a detrimental effect on patients’ outcome. Lessons
could be learned in planning future neurovascular services.

TM2-5: Long term physical and functional outcome
of moyamoya patients post revascularization
surgery
M. Teo, T. Bell-Stephens, V. Madhugiri, E. Sussman,
T. Azad, R. Esparza, M. Zhang and G. Steinberg
Stanford University, California, USA
Objectives: Moyamoya disease (MMD) is rare in the western population, and the long-term physical, functional, and social well-being
of these patients post revascularization are not well documented.
Design: Single institution, combined MMD database, questionnaire
study, prospective clinical and radiological follow-up.
Subjects: MMD patients post revascularization surgery
Methods: From 1991–2014, 1307 revascularization procedures
(1170 direct bypass, 137 indirect bypass) were performed in 769
patients. We received and analyzed 454 completed patient questionnaires, and has follow-up for 95% (730/769) of patients.
Results: 548F, 224M, mean age 32years (range 1–68), 344 revascularizations in 197 paediatric patients (73% direct bypasses), and 963
revascularizations in 572 adults (96% direct bypasses). With a mean
follow-up of 7years (0.5–25 years), long term overall ischaemic or
haemorrhagic stroke risks were 2.7% (21/769) and 1.5% (12/769)
respectively. 45 deaths were recorded, 6 within 30 days
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postoperatively, and 10 patients died from stroke at long term follow-up. Of the returned questionnaires, 372 patients reported preoperative headache and 242 (65%) of these experienced postrevascularization headache improvement. At long term follow-up,
80% (361/454) of patients remained employed or in school, pregnancy or normal childbirth were recorded in 41 patients, 83% of
patients had excellent outcomes (mRS 0–1), with 99% bypass grafts
patency.
Conclusions: Headache could be the presenting symptoms in
some MMD patients, as subgroups experienced improvement postoperatively. About 80% of MMD patients had excellent long-term
physical, radiological and functional outcomes post revascularization, with up to 25 years of follow-up.

TM2-6: Does preoperative brain AVM embolisation
improve intraoperative haemorrhage risk, surgical
time or patient outcome? A Prospective 5 year
analysis
L. Walsh, L. Houlihan and M. Javadpour

NCEPOD we conducted an audit of the management of aSAH in
our regional centre.
Design: Retrospective audit
Subjects: Patients referred between Oct 15 and Oct 16. aSAH was
confirmed on CTA/DSA.
Results: We identified 139 patients with aSAH. The median interval
from admission to first intervention was 35.6hrs with no significant
difference (p ¼ 0.9) between time to coiling (36.1hrs; n ¼ 80
(57.6%)) and clipping (35.0hrs; n ¼ 50 (36.0%)). 9 pts (6.5%) died
without intervention. For all pts admitted on a weekday, median
interval to first intervention was 32.3 hrs (n ¼ 81). There was no significant difference (p ¼ 0.4) between coiling (34.1 hrs) and clipping
(31.7 hrs). For all pts admitted at the weekend, median time interval to definitive treatment was 43.4hrs (n ¼ 58). There was no significant difference (p ¼ 0.6) between coiling (43.0hrs) and clipping
(43.4hrs). The median times for weekday and weekend admissions
significantly differed (p < 0.05). 93/139 pts (67%) received first intervention within 48hrs (weekday 60/81 (74.1%); weekend 33/58
(56.9%).
Conclusions: 67% of pts have their aneurysm secured within
48 hrs of admission to our unit. During the working week 74% are
treated within 48 hrs which falls to 57% at weekends.

Beaumont Hospital, Dublin, Ireland
Objectives: Pre-operative embolisation has been employed as an
adjunct to microsurgical excision of brain arteriovenous malformations (AVMs), with the aim of reducing intraoperative haemorrhage
and making the surgery technically easier. However there is no
definitive evidence supporting preoperative embolisation.
Design: This was a 5 year prospectively collected cohort study
including all patients who underwent microsurgical excision of
brain AVMs.
Subjects: 50 patients were included in our study.
Methods: Patient demographics, Spetzler-Martin grading, AVM size
and location, intraoperative blood loss, postoperative drop in
haemoglobin, operative time and patient length of stay were
assessed.
Results: 12 underwent embolisation prior to surgical resection and
38 patients did not. The median reduction in haemoglobin postsurgery was 2g/dl in the embolised group compared to 2.12g/dl in
the non-embolised group. The estimated median blood loss in the
embolised group was 505ml compared to 575.45ml in the nonembolised group. The average post-op duration of stay in embolised group was 17.36 days compared to 10.54 days in the nonembolised group. Operative time was shorted in the non-embolised group. Postoperative transfusion was required in 16.7% of the
embolised group vs 15.8% of the non-embolised group.
Conclusions: Preoperative embolization of brain AVMs does not
appear to confer any benefit in terms of blood loss or patient outcomes. As embolisation is not without risk, its use prior to surgery
on brain AVMs requires careful consideration.

TM2-7: An audit of the management of aneurysmal
subarachnoid haemorrhage (aSAH) in a regional
neurosurgical unit: a follow up to the 2013 NCEPOD
report
R. Piper, A. Craig-McQuaide and R. Laing
Addenbrooke's Hospital, Cambridge, UK
Objectives: The 2013 NCEPOD report revealed considerable variation in the time taken to secure an aneurysm in patients with
aneurysmal subarachnoid haemorrhage (aSAH). Current guidance
from the RCP is that time from admission to a neuroscience unit
to definitive treatment should be <48 hrs. Three years after
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TP2 Trauma 2
TP2-1: The medico-legal burden of mismanaged
spinal trauma in the pre-hospital phase: a
retrospective analysis of cases from the NHS
litigation authority database.
D. Veljanoskia, M. H. Wilsonb and G. Grierb
a

Barts and The London School of Medicine and Dentistry, London,
UK; bInstitute of Pre-Hospital Care, London, UK
Objectives: To understand the circumstances resulting in successful litigation of cases where there was an alleged pre-hospital mismanagement of spinal trauma, with the aim of guiding future best
practice.
Design: Retrospective review.
Subjects: Claimants who alleged that their spinal injury following
trauma was mismanaged in the pre-hospital phase.
Methods: The National Health Service Litigation Authority (NHSLA)
database was analysed for all cases of litigation with the code
‘spinal damage’ against ambulance services between 2010 and
2015.
Results: Twenty-two cases (8 open, 14 closed) were identified. The
total cost of litigation for closed cases was £59,590 with legal fees
accounting for 65% of this. One case resulted in a pay-out and 13
cases were unsuccessful. Closed cases where there was an alleged
failure to immobilise the claimant’s spine (n ¼ 11) were all unsuccessful. One open case was successfully litigated and £2,415,955
was paid out with further periodical lifetime payments. The cause
for litigation was a failure to immobilise the claimant’s spine and a
failure/delay in diagnosing their injury.
Conclusions: Mistreatment due to a failure to immobilise a claimant’s spine is alleged in a large proportion of cases yet most are
unsuccessfully litigated. However, when such cases are successful,
the pay-outs and the legal fees are high. The medico-legal burden
of providing life-long care is significant. Spinal immobilisation strategies are increasingly being debated and medico-legal considerations should feature in such discussions.
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TP2-2: A retrospective study on mortality of
surgically managed chronic subdural haematomas in
patients above 80 years
G. Thanabalasundarama, M. Abdullab, M. Guilfoylec,
T. Santariusc, A. Koliasc, S. Pricec and M. Garnettc
a

Addenbrooke’s Hospital, Cambridge UK and University Hospital of
North Midlands, Stoke, UK; bAddenbrooke’s Hospital and Cardiff
University; cAddenbrooke’s Hospital, Cambridge, UK
Objectives: Chronic subdural haematoma (CSDH) in the elderly is
one of the commonest reasons for admission to neurosurgical
units. The aim of this study was to examine the mortality of
patients aged 80 years or more following evacuation of CSDH.
Design: Retrospective study
Subjects: Patients above 80 years of age who had surgical treatment of their CSDH
Methods: All patients with a diagnosis of subdural haematoma
over a six year period (20082013) were identified from hospital
coding. Further clinical details were obtained from review of electronic hospital records.
Results: Of a total of 772 patients with CSDH who underwent surgery, 310 (40%) were aged 80 years or older. 1 year mortality in
the patients above 80 years old post surgery was found to be 22%.
273 of the patients with cSDH above 80 years of age were
between 8090 years old vs 37 patients (12%) were above 90
years of age. 1 year mortality was 19% vs 38%.
Conclusions: Mortality for patients aged 80 or more is high following drainage of CSDH, particularly for patients above 90 years
of age.
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TP2-4: Additive manufacture of titanium
cranioplasty; novel methods for in-house computer
aided design of personalised prostheses
N. D. Deakina, M. Guilfoylea, T. Stoneb, P. Whiteb,
P. J. Hutchinsona and A. Helmya
a
Department of Neurosurgery, Addenbrooke’s Hospital, Cambridge,
UK; bDepartment of Clinical Engineering, Addenbrooke’s Hospital,
Cambridge, UK

Objectives: Advances in rapid prototyping (3D printing) have several applications in neurosurgical practice. This requires a robust,
reproducible method for design of clinical-grade implants.
Design: We describe 6 methods for in-house CAD of custom-made
titanium cranioplasty plates utilising Direct Metal Laser Sintering
(DMLS) technology. The study was approved by National Research
Ethics Service.
Subjects: 11 patients were consented for manufacture of DMLS
plates (Mar'15); 6 were female. The primary indication for unilateral
decompressive craniectomy was stroke (n ¼ 9) or TBI (n ¼ 2).
Methods: DICOM data were acquired with a high-resolution CT
scan. Materialise MimicsV Innovation Suite software was used for
thresholding, segmentation, 3D-object creation and implant design.
Commercially pure ASTM-grade 2 titanium was shaped with DMLS
to generate the implants, which were quality assessed (3D-laser
scanning, USB microscopy).
Results: 6 novel methods for surface reconstruction are presented,
of which the ‘surface extension” software tool was most effective.
There were no adverse events. Primary outcomes were: microbiologically-confirmed infection; rates of re-admission and re-operation. GOS and SF36 scores are presented (pre-op, 6mnths).
Conclusions: We have defined a reproducible work stream to generate custom-made cranial plates using additive manufacture, proposing a novel method from reconstructed clinical scans and
incorporating in-house design, in a manner that is acceptable to
patients and has not yielded any adverse events at 6mnths.
R

TP2-3: Addition of TNF and IL6 in an in vitro
model of neuronal response leads to augmented
cytokine release as compared to IL1b exposure.
E. Thelina, K. Guptaa, K. Carpentera, S. Chandranb,
P. Hutchinsona, R. Patania and A. Helmyc
a

University of Cambridge, Cambridge, UK; bUniversity of Edinburgh,
Edinburgh, UK; cCambridge University Hospitals NHS Trust,
Cambridge, UK
Objectives: To assess the downstream cytokine release in an in
vitro model of neuronal cells exposed to levels of TNF, IL6 and
IL1b seen in the inflammatory aftermath of traumatic brain injury
(TBI).1
Design: Preclinical prospective dose-range study.
Subjects: In vitro grown human neuronal cells exposed to escalating doses of the pro-inflammatory cytokines TNF, IL6 and IL1b.
Methods: Human embryonic cells were differentiated to neuronal
populations according to a previously described protocol2, and
were exposed to human recombinant TNF, IL1b (range
110,000 pg/ml, respectively) and IL6 (0.11,000 ng/ml).
Following 1, 24 and 72 hours, culture supernatant was extracted
and analysed using luminex and a human cytokine/chemokine 42
analyte pre-mixed kit (Milliplex, Millipore Corp, USA).
Results: Some cytokines were produced in a concentration
dependent pattern and some at a given time point. IL6 and TNF
exposure resulted in significantly increased levels of 15 and 11
cytokines, respectively, while IL1b only increased the levels of the
pro-inflammatory C-X-C motif chemokine 10 (CXCL10/IP10).
Conclusions: Human neuronal cell cultures exposed to concentrations of IL6 and TNF seen in TBI results in significant increase of
several cytokines, as compared to IL1b exposure. The action of
IL1b is presumably partly through inflammatory cells, while IL6
and TNF have a direct action on neurons.

TP2-5: Predicting the risk of raised intracranial
pressure following traumatic brain injury
J. Woodfielda, J. Emelifeonwua, A. Rodriguezb,
A. Demetriadesa and P. Andrewsc
a
Department of Clinical Neurosciences, Edinburgh, UK; bUniversity of
Edinburgh Centre for Population Health Sciences, Edinburgh, UK;
c
University of Edinburgh Centre for Clinical Brain Sciences,
Edinburgh, UK

Objectives: To stratify the risk of developing raised intracranial
pressure (ICP) following traumatic brain injury (TBI) using variables
available on hospital admission.
Design: Participants in the Eurotherm3235 Trial1 with an ICP
>20mmHg despite initial therapy were compared to those who
were screened but not eligible to participate because their ICP did
not rise greater than 20mmHg.
Subjects: 387 adults with raised ICP following TBI were compared
to 867 adults with TBI without raised ICP.
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Methods: Logistic regression models and random forest classifier
models were optimised and compared for model fit and predictive
function.
Results: Both modelling methods identified younger age, GCS
motor score, and non-reacting pupils as the most predictive variables for raised ICP. Including CT Marshall grade in the subset of
506 patients with this information improved the area under the
curve from 0.65 to 0.68 in the logistic regression and from 0.64 to
0.65 in the random forest model. Type of brain injury, presence of
other injuries, neurosurgical intervention and patient sex did not
improve model prediction.
Conclusions: The likelihood of raised ICP following TBI was successfully modelled using variables readily available on hospital
admission. Model performance was reasonably good, but residual
variance attributable to other unidentified factors remains.
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TP2-6: Incidence, radiological and clinical features of
isolated unilateral cervical spine facet injuries at a
busy level I trauma centre
B. Fishera, J. Hodsonb, N.A Farooqia and J. S. Dhira
a

Queen Elizabeth Hospital, Birmingham, UK; bInstitute of
Translational Medicine, Birmingham, UK
Objectives: To determine the incidence, radiological and clinical
features of unilateral cervical spine facet injuries over a 4 year
period in the largest case series to date.
Design: Single-centre retrospective analysis.
Subjects: 70 patients with cervical spine unifacet injuries.
Methods: 468 patients with cervical spine injuries were identified
from our database between January 2012-April 2016. Demographic
data, mechanism of injury (MOI) and presenting symptoms were
obtained from patient records. Radiological classification of injury
was performed by two independent consultant neurosurgeons.
Results: Isolated unifacet fractures constituted 15% of all cervical
spine injury admissions with increasing frequency seen over the
last four years. The most common MOI was via a fall over 2m
(37%) with C6/7 (38%) and C5/6 (31%) levels affected most often.
Undisplaced (53%) unifacet fractures were more frequent than fracture dislocations (24%). Perched (7%) and locked facets (3%) were
less frequently encountered. Discoligementous injury was observed
in 35% cases. The most common presenting feature was sensory
radiculopathy in 17% of cases and motor symptoms in 10% of
patients.
Conclusions: Isolated cervical spine unifacet injuries are becoming
increasingly common in the trauma setting at a higher incidence
than previously reported, and frequently present without neurological symptoms. Undisplaced fractures are almost twice as common as fracture dislocation injuries, suggesting careful radiological
assessment is required to guide treatment.
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FM1 Miscellaneous
FM1-1: Spectrum of outcomes following traumatic
brain injury- relationship between functional
impairment and health-related quality of life.
A. Tsyben, M. Guilfoyle, P. J. Hutchinson and A. Helmy
Addenbrooke’s Hospital, Cambridge, UK
Objectives: To identify the relationship between functional outcome following traumatic brain injury (TBI) and subjective health
status using the extended Glasgow Outcome Scale (eGOS) and
SF36 questionnaire respectively.
Design: Single centre retrospective study.
Subjects: Adult patients with TBI treated at Addenbrooke’s
Hospital between 20062013.
Methods: A database of patients with TBI and their outcome measures was reviewed retrospectively. Patients’ scores on eGOS and
SF36 at follow-up 48 months following injury were extracted.
Those with missing results and patients lost to follow-up were
excluded. Data was analysed in R (v.3.2.5).
Results: A total of 245 patients were identified; 72.6% were male
with median age 38 years. In general, SF36 domain scores
increased with better outcome measured by eGOS, and there were
significant differences in mean SF36 scores between eGOS categories (e.g. Physical Function domain; Analysis of Variance,
p < 0.00001). However, the range of SF36 scores observed within
each eGOS category was large, particularly for severe and moderate
disability.
Conclusions: eGOS outcomes following TBI correlate with patients’
self-reported health-related quality of life. Importantly, this study
shows that patients’ perception of disability and its impact varies
substantially within outcome groups and also suggests that meaningful improvement in quality of life can be achieved without a
change in eGOS outcome.

FM1-2: 30-day mortality and survival in elderly
patients undergoing neurosurgery
E. Bligha, P. Sinhab, D. Smithb and Y. Z. Al-Tamimib
a
University of Sheffield School of Medicine, Sheffield, UK; bRoyal
Hallamshire Hospital, Sheffield, UK

Objectives: The aim of the current study is to investigate 30-day
mortality and survival in a cohort of elderly patients following
emergency and elective neurosurgery.
Design: Retrospective cohort study.
Subjects: Patients greater than 70 years admitted to the department of neurosurgery at Sheffield between April 2015 and April
2016.
Methods: Online patient electronic records were retrieved to
gather information. Logistic regression analysis was used to identify
predictors of mortality.
Results: 388 patients in total of whom 318 were <80 years (group
A) and 70 were >80 years (group B). Male: Female ¼ 1.2:1. 160
elective and 228 emergency admissions. Overall 30-day mortality ¼ 7.5% (14.3% in group B). Mean survival (95% confidence interval) in group A compared with group B ¼ 497 days (477516) vs
435 days (383488) (p ¼ 0.014). Overall cumulative survival at oneyear was 84%. There was a significant difference in cumulative survival at one-year between elective (95%) and emergency (77%)
patients. 81% of patients were discharged back to their usual place
of residence (this figure was 60% for group B and 70% for emergency patients). Cranial tumour and vascular diagnosis were
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diagnostic categories that were independent predictors of mortality
(p < 0.001 and p ¼ 0.01 respectively).
Conclusions: Current selection of elective and emergency elderly
patients (including those >80 years) undergoing neurosurgery is
associated with a low 30-day mortality and 1-year survival and a
high rate of discharge back to previous residence.

Results: Over twenty British and foreign Neurosurgeons owe their
training and special interests directly to Cairns. The Cambridge unit
was established by Walpole Lewin in the Oxford tradition as were
Hugh Griffith and Brian Cummins in Bristol.
Conclusions: The influence and organisational skill of Sir Hugh
Cairns is still alive today in British Neurosurgery.

FM1-3: Cognitive and personality changes in
infratentorial lessions
V. Paragioutsikosa, C. Iliadisb, N. Konsolakisc,
V. Moraitisc and D. Arvanitakisc

FM1-5: Is CRP an effective tool to ensure safe
discharge post elective cranial surgery?
F. Sharoufa, R. N. Hussainb, S. Hettipathirannahelageb,
J. Martinga and M. Zabena

a

a

University Hospitals of North Midlands, Stoke-on-Trent, UK;
Ippokration General Hospital, Thessaloniki, Greece; cVenizelion
General Hospital, Heraklion, Grete
b

Objectives: The purpose of this study was to explore the relationship between infratentorial lesion and cognitive sequelae. Current
neurosciences present cerebellum as a functional system responsible not only for the moving coordination but also for the changing of personality and behaviour when there are lesions.
Design: Prospective case series.
Subjects: Prospective analysis of 83 patients who have been admitted with a diagnosis of infratendorial lesions.
Methods: Data have been collected from our referral database and
multiple clinical records systems. We assessed our service in
accordance with local relevant quality requirements relating to
access to care and rehabilitation, acute management, post discharge support, outcome (GOS) and psychological evaluation.
Results: The 83 patients studied had various types of lesions; traumatic, tumours, vascular malformations, arachnoid cysts, and haemorrhage. There were 45 men and 38 females. Ages ranged from
2584 years at the time of initial lesion diagnosis. Lesions were in
various positions. We noticed mild cognitive disabilities, in 63% of
patients, there were personality dysfunctions with blunting of affect
and inappropriate behaviour and in 39% there were agnosia,
apraxia and inability of word-finding. Verbal fluency (8%), and
memory difficulties (7%) were noticed as well. There were no correlations between clinical course and lesion location and size.
Conclusions: This study indicates that infratentorial lesions especially in cerebellum can lead to neuropsychological deficits.

FM1-4: ‘On the shoulders of giants’ The
neurosurgical legacy of Sir Hugh Cairns
D. T. Hopea and S. Jeyaretnab
a

Queens Medical Centre, Nottingham, UK; bJohn Radcliffe Hospital,
Oxford, UK
Objectives: Sir Hugh Cairns became an associate of the newly
formed Society of British Neurological Surgeons in 1927 and after a
Consultancy at the London Hospital moved to Oxford in 1938. The
objective of the paper is to describe the enormous influence he
had upon British Neurosurgeons whom he trained. They became
the founding fathers of modern Neurosurgery.
Design: A literature search on Medline and from the archives of
the SBNS enabled a list of Consultants who were his trainees
.Secondary information is obtained from the biography of Cairns
and from the archives of the Welcome Library. Interviews with former members of staff in Oxford have been used for this paper.
Subjects: Those who worked with him at the Radcliffe Infirmary
will be described in detail with the emphasis on the advances they
have made to British Neurosurgery in Oxford and in the units they
then staffed.

Department of Neurosurgery, University Hospital of Wales, Cardiff,
UK; bCardiff University, Cardiff, UK

Objectives: Readmission prevention is a marker of patient care
quality. Current discharge risk assessments include C-reactive protein (CRP), a sensitive laboratory parameter which shows an
increase within 6 hours after the onset of bacterial infection.1, 2 We
aimed to determine whether CRP is an effective marker for safe discharge post-cranial surgery.
Design: Prospective observational study
Subjects: Adult patients who underwent elective cranial operations
over a 3-month period
Methods: Laboratory data (CRP, White Cell Count (WCC),
Neutrophil Count (NC) and clinical data (body temperature, heart
rate, respiratory rate and blood pressure) were assessed pre-operatively and post-operatively and were evaluated as predictors for
safe discharge. Re-admission rates were recorded and re-admitted
patients within 1 month after discharge with a neurosurgical site
infection were counted as a readmission.
Results: 81 patients (1:1 M:F ratio; mean age, 50 yr) included. 7
(8.6%) were re-admitted due to surgical site infection. A secondary
CRP rise or failure to decrease as expected had sensitivity, specificity and a negative predictive value of 71%, 90%, and 96%. A cut
off point of CRP <65 at post op day 3 yielded a sensitivity of 86%,
specificity of 89% and negative predictive value of 98%.
Conclusions: C-reactive protein is a simple way to ensure a safe
hospital discharge after elective cranial surgery. CRP is a more reliable than WCC or NC.

FM1-6: What do you mean by “routine post-op
neuro obs”?
C. Gwynna, K. Hollanda, C. Lynchb, A. Elseriusa and
I. Ughratdara
a

Dept of Neurosurgery, Queen Elizabeth Hospital, Birmingham, UK;
Clinical Education, Queen Elizabeth Hospital, Birmingham, UK

b

Objectives: To define the term 'routine post-operative neurological
observations' following cranial surgery in order to standardise
patient care.
Design: Retrospective review of nursing notes and survey of medical staff.
Subjects: 50 patients, 30 medical staff and 12 neurosurgical units.
Methods: Case studies were presented to 15 nurses and 15 doctors to assess their understanding of how frequent post-operative
neurological observations should occur. Notes for 50 patients
undergoing cranial surgery were reviewed and correlated to nursing notes to observe how frequently observations were performed
in the first 12 hours. 12 Neurosurgical centres across the UK were
also contacted via the British Association of Neuroscience Nurses to
establish their policies. A literature review was performed to identify any evidence base for the frequency of post-operative obs.
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Results: Worryingly, the term ‘routine post-operative neurological
observations’ had a wide polarity of meanings to staff. There is no
evidence base to support the frequency with which neurological
observations should be performed following cranial surgery. Only 3
centres across the UK have policies in place whose recommendations did not match one another nor the recommendations made
by nursing and medical teams within the unit.
Conclusions: Clear post-operative documentation and local guidelines on the frequency of post-operative neurological observations
following cranial surgery would help support staff and standardised
practice across the unit and potentially nationwide.

FM1-7: Clinical significance of radiologically evident
neurovascular conflict in classical trigeminal
neuralgia and trigeminal autonomic cephalgias: a
systematic review
G. Gravinoa and L. Zrinzob
a
Addenbrooke’s Hospital, Cambridge, UK; bNational Hospital for
Neurology and Neurosurgery, London, UK

Objectives: Evaluation of radiological studies comparing symptomatic and asymptomatic nerves to identify NVC features relevant to
trigeminal neuralgia and trigeminal autonomic cephalgia (TAC).
Methods: PubMed was used to select imaging studies that met
the selection criteria. Search terms were “neurovascular
compression”, “neurovascular conflict”, “neurovascular contact”,
“trigeminal nerve”, “trigeminal neuralgia”, “trigeminal autonomic
cephalgia”, “cluster headache”, “paroxysmal hemicrania”, “SUNCT”,
“SUNA”, “imaging”, “MRI”, “symptomatic” and “asymptomatic”.
Results: 14 TN studies were included. TN studies performed on
healthy subjects showed that NVC is a frequent anatomical variant
which is not necessarily pathological and that diffusion metrics are
not disrupted in these subjects. Macrostructural studies on TN
patients suggest that increased severity of NVC, a more proximal
location of conflict, and small nerve size seem to be important
macrostructural findings. Microstructural studies repeatedly
reported fractional anisotropy to be significantly decreased in
symptomatic nerves, whereas radial diffusivity specified the role of
demyelination in one study. 47 reported cases of NVC in TAC were
identified. 23 cases underwent microvascular decompression and
18 reported post-operative pain relief.
Conclusions: Image interpretation demands evaluation of the
degree and site of conflict, nerve size, and ideally diffusion metrics.
Some studies also support the role of trigeminal NVC in TACs, but
this still needs more robust evidence.

FM1-8: Time to Neurosurgical Decision is a
Significant Component of Delays in Managing
Neurosurgical Emergencies from Referring Units
D. M. Fountaina, K. Honneyb, W. Sagea, A. Joannidesa,
S. J. Pricea and P. Hutchinsona
a

Division of Clinical Neurosciences, University of Cambridge, UK;
The Queen Elizabeth Hospital King’s Lynn NHS Foundation Trust,
King’s Lynn, UK
b

Objectives: There is evidence that timely management of acute
neurosurgical pathology in dedicated units leads to improved
patient outcomes. On this background, we investigated the transfer
interval for emergency referrals from a district general hospital
(DGH) to the neurosurgical unit (NSU).

Design: Retrospective cohort study.
Subjects: All emergency neurosurgery referrals made from a DGH
and from other specialties within the NSU over 6 months between
28th February and 31st August 2016.
Methods: Cases and decision timings were identified from referral
logs, and patient notes reviewed to establish the timing of imaging, neurosurgical decision and interventions. A Wilcoxon rank sum
test was performed for pairwise comparisons.
Results: 427 patients were identified, with a median age of 63
years. Overall median time from imaging to a neurosurgical decision was 3.17 hours at the DGH compared to 1.68 hours at the NSU
(p < 0.0001). There was a significant difference in the median time
from diagnostic imaging to transfer of patients either urgently to
the ward (DGH 7.50 hours, NSU 3.60 hours, p ¼ 0.0010), as an emergency to critical care (DGH 5.58 hours, NSU 1.25 hours, p ¼ 0.0036),
or to theatre (DGH 5.14 hours, NSU 2.07 hours, p ¼ 0.0952).
Conclusions: Timing from imaging to decision is a useful objective
measure for monitoring the efficiency of neurosurgical referral
management. We demonstrate the time interval to initial neurosurgical decision is a significant component of delays in timely transfer
and management of emergencies from referring units.

FM1-9: Was it worth it? The effects of relocating
neurosurgical services to a major trauma centre, the
Royal Sussex County Hospital Experience.
C. Kelletta, S. Rampersadb, B. Thakurc, C. Fumagallib
and J. Norrisb
a

King's College London, UK; bThe Royal Sussex County Hospital, UK;
St George's Hospital, London, UK
Objectives: The last decade has witnessed a reform in the delivery
of trauma care across the UK resulting in designated major trauma
centres (MTCs). This has led to the relocation of essential surgical
services to conform to MTC requirements. This study examines the
effect of relocating neurosurgical services to a major trauma unit in
the South East of England in June 2015, specifically looking at the
provision of essential resources, retention of staff and the effect on
neurosurgical patient care.
Methods: Theatre data was analysed from Hurstwood Park
Neurological Centre (HPNC) from June 2014 – May 2015 and from
The Royal Sussex County Hospital (RSCH) from July 2015 – June
2016. Data concerning elective and emergency activity are compared at both sites over the respective periods. Nursing staff numbers and skill base both at ward, HDU/ITU and in theatre
environments are assessed pre- and post-relocation. The effect on
neurosurgical patients is evaluated through analysing cancellations,
serious untoward incidents and formal complaints.
Results: There has been an increase in activity by 4.3% (n ¼ 45)
since relocating however, the number of elective cases has
decreased by 16.9% (n ¼ 90) and the number of emergency cases
has increased by 26.9% (n ¼ 135). The overall number of cancellations has increased by 19.2% (n ¼ 64), which corresponds to an
increase in cancellation rate of 2.6% (24.2% to 26.8% of total
intended cases). The leading cause for cancellation is lack of beds
both pre and post-relocation (37.8% and 40.8% respectively), followed by cancellations secondary to emergencies (28.8% vs 19.1%
respectively). Five substantive consultants have been appointed
during this period which has created additional pressure on the
service. There has been an expansion of neuro-interventional services with ten additional sessions per month leading to an increase
in activity of 53% (n ¼ 128). There has been no increase in the
number of interventional radiologists since relocating. The number
of cancellations for interventional procedures has decreased by
8.3% (n ¼ 18). The relocation of services has had a significant
impact on nursing staffing levels with ITU (now a combined neuro/
general ITU) being most affected. Twenty-three members of the
NITU nursing team (58%) left following the relocation. In addition,
c
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there has been an increase in the number of patient complaints
since relocating (n ¼ 163), the majority involving delayed outpatient
appointments, communication and prolonged waiting times for
elective surgical dates.
Conclusions: The relocation and integration of essential surgical
disciplines to a major trauma centre presents an immense challenge to management, surgical and nursing staff. In particular, predicting adequate resource provision is a complex task. Learning
from such experiences, in the future, will aid in preventing negative
economic, psychological and social impact on patients and healthcare professionals.

FM1-10: Are neurosurgeons too busy to do
research?
J. Jung, M. Amarouche, G. Grahovac and R. Selway
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used to measure resection extent. Pearson correlation studies and
linear regression models were utilised to analyse the relationship
between resection size and VFD severity.
Results: Of 37 cases, 31(84%) suffered immediate post-operative
VFDs. 33 patients had long term follow up data, 20(61%) of which
had permanent VFDs and 12(36%) had VFDs severe enough to preclude them from driving The severity of VFDs were not significantly
different between ipsi and contralateral eyes (p ¼ 0.195). Regression
analyses show positive correlations between size of resection and
VFD severity (p < 0.01). However, small R2 values (<0.3) and heteroscedasticity in residual plots indicate poor model predictability.
Conclusions: Patients undergoing TL are at high risk of developing
VFDs, the severity of which is correlated to resection size. However,
our results highlight the significant inter-subject variability in
Meyer’s loop anatomy, reinforcing the need for individualised postsurgical VFDs risk assessments

King's College Hospital, London, UK
Objectives: Does a busy clinical environment preclude conducting
research? We aim to answer this question by identifying whether
the volume of clinical activity at UK neurosurgical units correlates
with their academic production
Methods: Reviewing 15 years of SBNS programmes, data on
abstract acceptance was recorded on all UK neurosurgical units.
Sample-based analysis was used to confirm proportion of abstracts
turned into peer-reviewed publications. The clinical activity was
determined using the Neurosurgical National Audit Programme
report
Results: On average, units submitted 2 abstracts per SBNS conference (range 06.5). Total number of abstracts accepted over 15
years ranged between 12 and 208 with the top 5 scoring units
being Addenbrooke's (n ¼ 208), NHNN (n ¼ 167), King's College hospital (n ¼ 133), the Walton Centre (n ¼ 127) and Leeds General
Infirmary (n ¼ 94). 0 to 40% of abstracts were turned into publications with Hope Hospital Salford having the best conversion rate.
NNAP data gave operative output as a median number of procedures of 7114.5 (range 358812318) with the top 5 hospitals being
Hope Hospital Salford, the Walton Centre, NHNN, Addenbrooke's
Hospital and Queen Elizabeth Hospital Birmingham. Clinical activity
correlated positively with SBNS abstract submission (Pearson test,
p ¼ 0.0169) and abstracts publication (p ¼ 0.0242)
Conclusions: The availability of huge amounts of clinical material
is the reason rather than the barrier to research publication. It
therefore seems that we are never too busy to do research!

FM1-11: The incidence of visual field defects posttemporal lobectomy and further insight into Meyer's
loop functional anatomy
J. C.M Leea, D. R. Sandemanb and L. Benettoc
a

University of Bristol Medical School; bDepartment of Neurosurgery,
Southmead Hospital, North Bristol Trust, Bristol, UK; cDepartment of
Neurology, Southmead Hospital, North Bristol Trust, Bristol, UK
Objectives: To elicit the incidence of visual field defects (VFDs)
post temporal lobectomy. To examine the relationship between
surgical resection size and VFD severity, relating this to Meyer’s
loop anatomy
Design: Retrospective cohort study
Subjects: Records were obtained from 37 patients who underwent
temporal lobectomy. Patients with intra/post-operative cerebrovascular events or incomplete field analyses were excluded
Methods: VFD severity analyses were performed using the 302
program, Humphrey Field Analyser. Post-operative MRI data was
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FP1 Miscellaneous
NANSIG Prize
FP1-1: Does trajectory matter? A study looking into
the relationship of trajectory with target
engagement and error accommodation
FP1-2: Is mortality an adequate measure of
neurosurgical care?
M. M. M. Ali, H. Myint and K. J. George
Salford Royal Foundation Trust, Manchester, UK
Objectives: Having been trialled successfully in cardiac surgery,
publishing surgeon specific mortality has been a recent initiative to
improve the quality of care in surgical specialties, but there is little
data available as to whether mortality is indeed a good indicator
of the quality of care in neurosurgery
Methods: Hospital mortality records from 01/2008 to 01/2016 were
analysed. Data on OPD appointments, admissions and operations
were collected. Analysis of mortalities from 01/2012 to 01/2016
was undertaken. Causes of death were divided into unavoidable,
potentially avoidable and avoidable deaths according to preset
criteria
Results: 200 mortalities were found in the period studied, representing 0.96% of patients admitted or less than 0.3% of patients
who had neurosurgical care. The majority of neurosurgical deaths
were unavoidable. Only seven deaths were deemed to be potentially avoidable (0.03% of admissions) and no deaths were deemed
to be avoidable with better neurosurgical care. On cross checking
mortality rates for one year with another hospital held database
source; 6090% error rates were detected
Conclusions: Mortality rates in neurosurgery are a poor reflection
of the care provided. Most deaths in neurosurgery are unavoidable,
mortality is determined by the primary pathology, rather than by
the quality of care provided. Focusing on mortality alone, ignores
what happens to more than 99% of patients admitted under
neurosurgery. To compound this, data used to populate national
mortality may have very high error rates
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FP1-3: The patient journey: full cycle audit of
theatre pathway efficiency of elective paediatric
neurosurgical lists
C. A. Coulter and J. Jayamohan
John Radcliffe Hospital, Oxford, UK
Objectives: Inefficiency in theatre has been linked to altered decision making, a factor which can lead to an unsafe clinical environment. We observed delays in the Paediatric theatre lists, causing
distress to the child as well as a financial cost. Our audit aimed to
evaluate the efficiency of the elective paediatric neurosurgical theatre lists.
Design: Full cycle retrospective audit
Subjects: Paediatric elective neurosurgery theatre lists, 237 operations, patients aged between 018yrs
Methods: Cycle one, reviewed theatre lists between 02/03/2015
and 26/08/2015 using a theatre tracking system. Data extracted
was type of operation, time points of journey, and reason for delay.
Recommendations were implemented and cycle two performed
between 04/04/16 and 28/09/16.
Results: Overall patient journey took 54.9 minutes from being sent
for to operation starting. No theatre list started at targeted 0900.
Commonest reason for delay was no blood results. Following
implementation of improved pre assessment the initial stage of the
patient journey was reduced from 13.5 minutes to 12.7 minutes.
However, the overall patient journey was extended by
15.2 minutes.
Conclusions: This audit recommends a 3 tier approach to preoperative assessment rather than purely day of surgery assessment.
Tier One, low risk procedure arrive on day of surgery for assessment. Tier two, medium risk pre-operative assessment appointment
and then arrive day of surgery. Tier three, high risk procedures pre
assessment appointment and admitted day before. Further stage
and cost analysis recommended.

FP1-4: VTE prophylaxis in patients with external
ventricular drains (EVDs)
I. Haqa, A. Boukasb, A. Chhabraa, K. Greenb, L. Shenb,
D. Jeyaretnab and A. Bellia
a
Queen Elizabeth Hospital, Birmingham, UK; bJohn Radcliffe Hospital,
Oxford, UK

Objectives:
The
timing
of
pharmacological
Venous
Thromboembolism (VTE) prophylaxis in patients with an External
Ventricular Drain (EVD) often varies by consultant preference. This
pilot study aims to find the optimal timing (if at all) for introducing
low molecular weight heparin (LMWH), which minimises the risks
of both VTE and EVD related haemorrhage (ERH).
Design: A retrospective observational study.
Subjects: The inclusion criteria comprised of patients aged 18 or
over undergoing a primary EVD, with no history of VTE (DVT or PE)
or clotting abnormality at the Queen Elizabeth Hospital,
Birmingham and the John Radcliffe Hospital, Oxford between
January 1st 2015 and July 31st 2015.
Methods: The clinical course was analysed via a patient note
review. Areas of focus included the commencement and timing of
LMWH, a confirmed diagnosis of DVT/PE and any ERHs.
Results: A total of 132 cases were analysed. LMWH was started in
25.8% of cases after a median of the EVD being in situ for 3 days.
6.1% of patients sustained an ERH. 4.5% of patients were proven to
have a VTE either as an inpatient (3.8%) or up to 30 days post-discharge (0.7%). From the ERH group, 75.0% did not have LMWH
started whilst the EVD was in situ (OR 0.96 CI 0.184.99 p ¼ 0.95).

From those sustaining a VTE, 33.3% had LMWH started whilst the
EVD was present.
Conclusions: In this small group, the risk of giving LMWH did not
increase the risk of ERH. This pilot study paves the way for a larger
scale prospective investigation into answering a key question in
patient EVD care.

FP1-5: To see or not to see: a snapshot of ‘new’
neurosurgical outpatient activity
H. Haqa and G. Eralilb
a

St. George's, University of London, UK; bUniversity Hospital of
Wales, Cardiff, UK
Objectives: To look at the outpatient activity for NEW patient
referrals to a busy tertiary Neurosurgical Unit, and determine the
following: 1. Discharge rate and Operative yield following the first
Outpatient Assessment (OPA) 2. Referrals to a Pain Service following discharge 3. Assess the financial implications to the NHS Trust
Design: Retrospective Casenote/Clinic Documentation Analysis
Subjects: NEW patients referred to the Neurosurgical Outpatient
services
Methods: ALL new patients (n ¼ 933) seen between August and
October 2015 (3 months) in the Neurosurgical Outpatients were
screened. Specialist MDT referrals were then filtered out of the
data analysis to reduce bias (n ¼ 98). Referrals were classified in
accordance with the SBNS-NNAP dataset. ‘Cranial’, ‘Spinal’ and
‘Peripheral Nerve’ referrals were then dissected. Discharged patients
were looked at to determine the onward referrals to a Pain Service.
A tariff based assessment of the NHS Foundation Trust earnings
was then made.
Results: 835 patients were included in the final dataset (98 exclusions). 658 referrals were for degenerative spinal conditions (92%
of all ‘Spinal’ referrals). 567 (61%) patients were discharged back to
the community. There was a 19% operative yield rate overall. Of
the discharged patients, 212 (37%) were referred onward to a Pain
Service locally (only 1 was ‘Cranial’ and had facial pain).
Conclusions: Based on current NHS tariffs, we estimate that a 21%
increase in revenue is possible by reducing the number of 'New'
spinal patients seen by a third.

FP1-6: Titanium Plate Cranioplasty: experiences from
single large centre
I. Usher, H. Ghabra, J. Varghese, C. Oesman and
A. Toma
The National Hospital of Neurology and Neurosurgery, London, UK
Objectives: Patients who undergo neurological surgery, or survive
devastating head injury, are sometimes left with calvarial defects.
Cranioplasties are employed to repair such defects, but may be
complicated by several factors. We set out to examine these factors
through the experiences of one centre.
Design: We carried out a retrospective analysis of titanium cranioplasties undertaken at one centre between 2005 and 2015.
Subjects: There were 359 patients in total, aged between 19 and
80. 212 (59%) were male.
Methods: The database of operations was obtained from Theatre
Management. Information regarding indication, procedure undertaken and complications was obtained from the electronic patient
record.
Results: Revision of cranioplasty formed around one tenth of the
cases (23 cases). The majority of these followed infection of the original cranioplasty (82%). Few intra-operative or early complications
were detected, mostly bleeding (in less than 6% of the cases).
There was no immediate mortality.
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Conclusions: Cranioplasty is a procedure that is employed in a
diverse patient population. There is therefore a milieu of factors
contributing to its outcome. By looking at a large collection of
patients, we would assert that cranioplasties often follow significant
and sometimes radical neurosurgical operations but provide a relatively safe and highly viable option for cosmetic and structural restoration. The commonest reason for revision is infection of the
cranioplasty.

FP1-7: The neurosurgical rectal examination (PR) obsolete practice or standard of care?
A. Tudose, F. R.A Hogg, A. Giamouriadis, D. Low,
S. Bassi and R. Selway
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introduced and a second cohort of 60 operative notes was collected between October 19th & December 18th 2015. The two
cohorts were compared & appropriate statistical analysis was
conducted.
Results: 20 criteria were analysed. Cohort 1 had 7 weak areas
(weak areas defined as criteria documented in <80% of operative
notes) and no criteria were documented in 100% of operative
notes. Contrastingly, cohort 2 had 2 weak areas and 7 criteria were
documented in 100% of operative notes. Cohort 2 operative notes
were more complete in 19 of the criteria analysed. Mean completeness of the 20 criteria was higher in cohort 2 (18.3/20 vs 14.4/20)
(p ¼ <0.001, Mann-Whitney test).
Conclusions: The introduction of a typed proforma markedly
improved the completeness of operative notes & can be considered an effective intervention for the improvement of clinical
documentation.

Kings College Hospital, London, UK
Objectives: To assess the utility of rectal examinations (PR) in
assessing patients undergoing emergency lumbar decompression
(ELD).
Design: Retrospective case review.
Subjects: All admitted to our neurosurgical (NS) unit for ELD over
2 years.
Methods: Population defined from theatre log. Data from patient
notes.
Results: 173 patients were included. 5% had complete cauda
equina syndrome (CES), 76% incomplete CES and 18% no symptoms of CES. 44% had a PR by the referring team. Once admitted
to the NS unit 62% had a PR. 51% of the 33 who had a PR at referral and on admission had the same findings. 25% of patients had a
PR performed by both the NS SPR and SHO of which 66% (18/27)
reported the same. 5% of patients had examination of their genitalia. 22% were tested for catheter tug sensation. Of the 134 PR’s
performed in the NS unit, 12 had a documented chaperone and 5
had documented consent for the PR. Post-operatively 1 patient had
a PR (0.6%). 52% of patients had 1 PR during their pathway
towards surgery, 28% had 2 PRs and 4% had 3 PRs. 71% of
patients who underwent a PR already had an MRI showing CE
compression.
Conclusions: The majority undergoing ELD have a PR. A substantial number have further PRs and there are discrepancies in
doctors’ interpretations of the PR. The majority have a PR after an
MRI and did not have documented consent nor chaperone for the
PR. We question the need for routine PRs in this context as findings appear to be inconsistent. History plus the MRI findings provide the necessary information.

FP1-8: An electronic proforma improves
neurosurgical operative note completeness
J. Loana, E. Baderb, S. Vivekananthamc and P. Bodkinc
a
Groote Schuur Hospital, Cape Town, South Africa; bUniversity of
Aberdeen, Aberdeen, UK; cAberdeen Royal Infirmary, Aberdeen, UK

Objectives: Using the RCS England’s “Good Surgical Practice”
(2014) guidelines as a standard, this prospective audit aimed to
quantify the completeness of operative notes & determine whether
introduction of an electronic proforma improved completeness of
operative notes at a single neurosurgical centre.
Design: Prospective audit.
Subjects: All patients who underwent any neurosurgical operation
at a single centre.
Methods: Between May 15th 2015 & June 14th 2015 a cohort of
58 operative notes were identified and analysed against criteria
derived from “Good Surgical Practice”. The results of this analysis
were presented to the department. Electronic proforma were then

FP1-9: Surgical consent app
I. Haqa, D. Loughranb and R. Kerrc
a
Queen Elizabeth Hospital, Birmingham, UK; bSurgical Consent Co
Founder; cOxford University Hospitals, Oxford, UK

Objectives: Informed consent is vital when aiming for the best
outcome and experience for patients undergoing surgery. To
achieve this, the consent discussion must be tailored to each individual patient, describing all available treatment options as well as
outlining any material risks that may be appropriate to the views
and values of the patient. Surgeons must shift their focus from
completing a generic consent form to engaging in a process that
is individualised, shared and considers the needs of the patient.
Our aim is to provide an electronic platform that facilitates the process of consent, by providing detailed information in an adaptable
way that is also fully documented. We envisage this platform to
improve patient engagement, experience and outcome.
Design: A multi-platform mobile application (app) has been developed to provide a cross-specialty reference of preoperative information to facilitate procedure discussion, evaluation of alternatives
and documentation of shared decision making.
Subjects: The initial pilot will involve surgical teams wishing to use
the app to consent patients for UK-based surgery.
Conclusions: Consenting a patient for surgery is a process and
future legal framework will bring the patients’ role in these operative decisions to the fore. We propose that an electronic platform
offers the opportunity to significantly reduce consent related errors
and litigation risk, whilst also improving patient empowerment and
experience.

FP1-10: Adoption of a conversation-based electronic
referral system reduces switchboard calls and
provides measurable responsiveness of referrer and
specialist teams
G. O'Brien, M. Woodward, L. Morgan, S. Bojanic and
N.d. Pennington
John Radcliffe Hospital, Oxford, UK
Objectives: Oxford Acute Referral System (OARS) was developed to
provide an electronic platform to document and manage referrals
to specialist services at an NHS tertiary referral trust. A user-centred
design process observed that telephone-based systems regularly
required multiple calls to collect all the information necessary to
complete an individual referral. A conversation-based system was
developed to recreate this workflow with the intention that this
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would reduce trivial calls and leave the bleep holder free to deal
with more urgent calls.
Design: Service evaluation and audit of new technology.
Methods: On-call referral activity was monitored 6mths prior to
launch (from paper booklets) and 3mths following implementation.
Automated switchboard logs for calls to the on-call neurosurgical
bleep were obtained.
Results: With OARS the mean daily number of switchboard calls
reduced by 27% from 41.2 to 30.2 (p ¼ 0.03). There was no significant difference in mean daily referrals before (11.45) and after
launch (11.75). A mean of 2.1 additional messages were submitted
by referrers for each referral. Neurosurgeons created a mean of 3.6
messages. Neurosurgeons responded to each message in a median
of 29min, whereas referrers responded with a median of 173min.
Conclusions: Introduction of a conversation-based electronic referral system has contributed to a reduction of switchboard calls by
over a quarter. It is hypothesised that this is because less urgent
messages are able to be sent via the system which saves time for
all parties.

FP1-11: UK survey on parental leave among
neurosurgeons: have we got the balance right?
J. Cheserema, R. deSouzac, J. Lamd, M. Amarouchec,
S. Hettigeb and M. Crockerb
a
Brighton and Sussex University Hospital, Brighton, UK; bSt George's
Hospital, London, UK; cKing's College London Hospital, London, UK;
d
University College London Medical School, London, UK

Objectives: Shared Parental Leave policy (SPL) allows parents to
share up to 52 weeks of leave. Facilitation of return to work postmaternity and utilisation of paternity leave remain variable with no
data published on parental leave amongst neurosurgical trainees in
the UK.
Design: Online anonymised survey approved by the SBNS
committee.
Subjects: Neurosurgical doctors in the UK.
Methods: The questions established the stage of training at which
parental leave was taken, available support upon return to work,
consideration of job share or part time employment and suggestions to improve implementation of SPL within the demands of a
neurosurgical career.
Results: 44/81 (54%) respondents were parents (8 female, 36 male)
of which all mothers and 27/35 (77%) fathers took parental leave.
4/7 mothers and 10/27 fathers would consider shared parental
leave in the future. 8/27 fathers and 2/7 mothers would job share.
6/7 mothers were offered no support for return to work. A recurring concern was decline in surgical skills.
Conclusions: Our results suggest limited support is available for
neurosurgeons taking parental leave. Potential improvements as
suggested by respondents include cultural acceptance and facilitation of job sharing or part time work, staged return, mentorship,
choice of rotation location and accrual of annual leave. Open discussion is needed in order to offer options that balance the rigorous standards required to become a competent neurosurgeon with
the realities of family life in line with other surgical specialties and
other countries.

MAIN SESSION 2 – FRIDAY 31ST MARCH
FM2 Oncology/Radiosurgery 1
FM2-1: Seizure prophylaxis in meningioma surgery –
are we practicing evidence-based medicine?
M. Jenkinsona, E. Chavredakisb, R. Zakariaa and
A. Brodbeltb
a

University of Liverpool andThe Walton Centre, Liverpool, UK;
The Walton Centre, Liverpool, UK

b

Objectives: Seizures affect 50% of patients with meningioma.
Anti-epileptic drugs (AEDs) cause adverse effects in 20% of
patients. Guidelines recommend against routine use of prophylactic
AEDs. We evaluated the use of prophylactic AEDs in meningioma
surgery in the UK
Design: SBNS approved email survey of UK neurosurgeons to ascertain: (i) use of prophylactic AED; (ii) preferred AED, dose, duration of
use; (iii) tumour location and radiological factors that influence AED
use; (iv) willingness to participate in a future randomised trial.
Results: 60 completed surveys from 25. Use of prophylactic AED
was ‘almost never’ in 37/61 (61%); ‘rarely’ 10/61 (16%); ‘often’ 8/61
(13%) and ‘almost always’ 6/61 (10%). 42 surgeons had prescribed
AEDs at some point; levitoracetam (n ¼ 23) and phenytoin (n ¼ 18)
were commonest. Duration of prescription ranged from single dose
to 3 months. Commonest duration was 7 days (n ¼ 18) and 14 days
(n ¼ 8). Sphenoid (24/49; 49%) and olfactory (17/49; 35%) location,
oedema (26/49; 53%) and mass effect/midline shift (20/49; 41%)
were factors associated with prophylactic AED use. 80% would participate in a trial.
Conclusions: Most UK neurosurgeons follow guidelines and do not
prescribe prophylactic AEDs. Sphenoid/olfactory meningiomas and
those with oedema are more likely to receive AEDs which suggests
neurosurgeons are concerned about the consequences of seizures
in these patients. A randomised controlled trial is required to provide class I evidence.

FM2-2: Imaging and pathological characteristics
associated with early progression of atypical
meningioma following surgical resection
K. Budohoskia, C. Millwardb, J. Clerkinc, T. Santariusa,
S. Javadpourc, M. Jenkinsonb and R. Kirollosa
a

Addenbrooke's Hospital, Cambridge, UK; bThe Walton Centre,
Liverpool, UK; cBeaumont Hospital, Dublin, Eire
Objectives: The factors predicting early progression of atypical
meningioma are currently not described. We aim to investigate
imaging and pathological factors that predict early progression in
atypical meningioma its relationship to outcome
Design: Triple centre, retrospective study
Subjects: All adults with WHO grade II meningioma (2007 WHO
classification) diagnosed between 2007 and 2012
Methods: MRI characteristics (location, oedema, bone erosion,
extent of resection) and pathology characteristics (atypia, mitotic
index, brain invasion, and necrosis, MIB1) were assessed. Extent
of resection was defined as gross total resection (Simpson I-III) or
subtotal resection (Simpson IV-V). The modified Rankin score (mRS)
was used to assess outcome at last follow up
Results: 220 cases were identified. 70 patients had recurrence: 18,
39 and 29 recurred within 1 year, 2 years and >2 years after surgery respectively. Independent predictors of early recurrence
(within 2 years) were parafalcine location (p ¼ 0.001), oedema on
scan (p ¼ 0.007) and the presence of residual meningioma
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(p ¼ 0.008). Early progression was related to mRS (p ¼ 0.09)
Conclusions: Independent factors associated with progression
include parafalcine location and subtotal resection, whilst oedema
is associated with early progression. No pathology characteristics
was associated with early progression. Early recurrence of atypical
meningioma was associated with outcome. Identification of factors
related to progression is needed

FM2-3: Long-term cognitive outcome of meningioma
and the effects of treatment (COMET) study results
X. Zhenga, M. Hartb, S. Erzincliogluc, T. Dasd,
S. Enriquez-Geppertc, R. Kirollosb, J. Duncanc and
T. Santariusb
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had a burr hole biopsy and best medical therapy (BMT) with a
mean survival of 59 days, 9% (30) had burr hole biopsy followed
by radiotherapy (RT) with mean survival of 128 days, 3% (9) had
burr hole biopsy, RT and chemotherapy (chemo) with mean survival of 305 days, 19% (65) had craniotomy and BMT with mean
survival of 107 days, 18% (62) had craniotomy followed by RT with
mean survival of 181 days and 22% (74) had craniotomy followed
by RT and chemo with mean survival of 388 days.
Conclusions: Our retrospective data demonstrate that the elderly
population benefit from radical surgery combined with chemoradiotherapy. Every attempt should be made to offer these patients
radical treatment. This degree of management requires close cooperation among neurosurgeons, anaesthetist and oncologist to
carefully select patients who are fit enough to benefit from this
demanding treatment.

a

School of Clinical Medicine, University of Cambridge, Cambridge,
UK; bDepartment of Neurosurgery, Addenbrooke’s Hospital,
Cambridge, UK; cMRC Cognition and Brain Sciences Unit, Cambridge,
UK; dDepartment of Radiology, Addenbrooke’s Hospital, Cambridge,
UK
Objectives: Meningioma is the most common extra-axial tumour,
however, little is known about the effect of the disease and its
treatment on the brain, and patients’ functional and cognitive outcomes. We hypothesised that peri-operative factors can affect
patients’ cognitive outcome.
Design: We aimed to identify clinical and radiological features
associated with cognitive outcome in patients who had undergone
resections of a supratentorial meningioma.
Subjects: 28 active participants with both complete cognitive and
radiological outcomes were identified in our database of focal brain
injuries. The cognitive tests performed were the National Adult
Reading Test (NART) and Cattell Culture Fair Test (CCFT).
Methods: NART and CCFT scores were converted into intelligence
quotient (IQ) scores, for use as markers of cognitive outcome.
Independent t-tests and ANOVA statistics were utilised to identify
features associated with lower IQ scores.
Results: There was a negative correlation between age and CCFT
IQ scores (r¼0.632, P ¼ 0.007). Factors predisposing patients
to poorer cognitive outcomes included: recurrent tumour
(P < 0.05); surgical complications, e.g. infection (P < 0.10); additional
neurosurgical intervention for complications, e.g. haematoma
(P < 0.05); and haemosiderin deposition on post-operative radiology (P < 0.05).
Conclusions: Peri-operative features can predict patients’ cognitive
outcome. Cognitive dysfunction after meningioma surgery may be
more common than currently appreciated.

FM2-4: Outcomes for patients with GBM over 65
years old: A consecutive series of 342 patients – Are
we achieving more by doing more?
A. Elserius, R. Raza, P. Sanghera, V. Petrik,
G. Cruickshank and I. Ughratdar
Queen Elizabeth University Hospital, Birmingham, UK
Objectives: To review the outcome of patients >65 years with
diagnosis of glioblastoma multiforme (GBM)
Design: Retrospective single centre study
Subjects: Patients >65 years with a diagnosis of GBM between
January 2009 and June 2016
Methods: Patient records and imaging reviewed. Demographics,
treatments completed and survival recorded.
Results: Inclusion criteria were >65 years and a histological diagnosis of GBM. 342 patients were included, 64% were male and
36% were female. Average age at diagnosis was 72 years. 12% (42)

FM2-5: The role of prophylactic antiepileptic drugs
for seizure prophylaxis in meningioma surgery: a
systematic review
A. I. Islima, S. McKeevera, T. Kusu-Orkara and
M. D. Jenkinsonb
a
Faculty of Medicine, University of Liverpool, Liverpool, UK; bThe
Walton Centre, Liverpool, UK and Institute of Translational Medicine,
University of Liverpool, Liverpool

Objectives: A systematic review to determine whether prophylactic
antiepileptic drugs (AEDs) reduce the risk of post-operative epilepsy
in seizure-naïve patients undergoing craniotomy for resection of
meningiomas.
Methods: A systematic literature review was performed using
PubMed for studies published between January 1990 and
November 2016. The total number of patients in each study was
extracted and divided into cohorts according to administration of
prophylactic AEDs. Clinical characteristics, study type and postoperative epilepsy rates were recorded. A detailed meta-analysis
could not be performed due to insufficiency in data reported.
Results: A total of 11 studies involving 1,143 seizure-naïve patients
were included. There was no statistically significant difference in
the number of patients who developed post-operative epilepsy
in the cohort that received prophylactic AEDs (20 of 766; 2.6%) and
the cohort that did not (10 of 337; 2.7%) (Chi-square test; p = 0.96).
Conclusions: The results of this systematic review suggest that the
routine use of AEDs is not indicated for seizure prophylaxis in seizure-naïve patients undergoing meningioma resection. Limitation of
a systematic review should be considered when interpreting these
results. High quality prospective randomised controlled trials are
required to definitively answer this important clinical question.

FM2-6: Minimally invasive endoscopic resection of
intrinsic temporal lobe tumours: a single centre
experience
R. Ma, C. Coulter, O. Al Awar and P. Plaha
John Radcliffe Hospital, Oxford, UK
Objectives: Surgical approaches to the temporal lobe remain challenging and are generally less well performed than those in any
other brain region. There are many microsurgical approaches to
the temporal lobes described in the literature, each with their own
disadvantages. We present our experience of a novel, minimally
invasive, endoscopic approach to the temporal lobe.
Design: Case series of minimally invasive endoscopic resection of
intrinsic temporal lobe tumours.
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Subjects: All consecutive patients undergoing elective endoscopic
temporal lobe tumour resection over a 3-year period between
December 2011 and February 2015, under a single surgeon.
Methods: All tumours were resected through a minicraniotomy
using a high-definition rigid endoscope with a 30-degree viewing
angle. Bimanual resection was performed using standard microsurgical technique. Patient information and outcomes were collected
retrospectively from case notes.
Results: There were a total of 30 patients (13 males, 17 females)
with a mean age of 54 years. The mean size of tumour was
38.9mm3 with a spread of tumour types. In 73% of cases, >95%
resection was achieved with 9 patients achieving gross total resection. Complications were due to infection and hydrocephalus with
no perioperative mortality or stroke.
Conclusions: Minimally invasive endoscopic resection of temporal
lobe tumours is a technically feasible and safe approach, achieving
good resection margins with advantages of traditional microscopic
approaches, especially for deep-set mesial temporal lobe tumours.

FM2-7: Cranial meningiomas under observation
demonstrate benign pathology once operated
J. R. Pollock, U. Pohl, G. Ryan and R. Romani
Essex Neurosciences Centre, Romford, UK
Objectives: We compared the pathological results of a cohort of
operated meningiomas which were initially managed with a period
of ‘watch, wait and rescan’ (WWRS) and demonstrated progression,
with a cohort of meningiomas submitted for early surgical treatment without observation (ES).
Design: Longitudinal cohort study
Subjects: Patients presenting to the senior author (JP) between
2002 and 2016 with a radiological diagnosis of meningioma were
included. WWR patients were selected because of stable or minimal
neurological symptoms. Pathological results of those in this group
who progressed to surgery were compared with a control subgroup submitted for early surgery (ES). There were 19 patients in
the WWRS group and 241 patients in the ES group.
Methods: A prospective database was maintained analysed using
SPSS software.
Results: Of 132 WWR patients, 33 showed signs of tumour progression after mean follow-up of 45 months (range 4150). 19 had surgery yielding tumour for histological analysis. All were
meningiomas. The pathology of the WWRS tumours was: WHO I:
16 (84%); WHO II: 3 (16%); WHO III: 0 (0%) . In the ES group the
results were: WHO I: 70%; WHO II: 26%; WHO III: 3%
Conclusions: There is a more benign pathological profile and an
absence of anaplastic tumours in WWRS patients compared with
ES patients. These findings endorse the safety of a WWR strategy
in selected patients with a radiological diagnosis of meningioma.
They also imply a correlation between low grade tumours and the
absence of symptoms.

FM2-8: Raman spectroscopy for the identification of
isocitrate dehydrogenase (IDH) mutated
glioblastomas
L. J. Livermorea, C. Scottb, I. Bellc, C. Vallanced,
P. Plahaa and O. Ansorgeb
a

Department of Neurosurgery, John Radcliffe Hospital, Oxford, UK;
Department of Neuropathology, John Radcliffe Hospital, Oxford, UK;
Renishaw plc., Wotton-Under-Edge, UK; dDepartment of Chemistry,
University of Oxford, Oxford, UK
b
c

Objectives: Determining IDH status of glioblastomas is critical for
histological diagnosis and clinical decision-making. Raman spectroscopy probes the unique molecular vibrations of a sample to accurately characterise its molecular composition. We investigate the
feasibility of using Raman spectroscopy to differentiate between
IDH1 positive and negative tumours.
Design: Spectroscopic analysis of neuropathological samples.
Subjects: 40 glioblastoma formalin fixed samples classified into
either IDH1þ or IDH1- using standard immunohistochemistry
IDH1(R132H) stain. 3 additional samples with rare IDH1 mutations
(R132G) were also used.
Methods: Spectral maps of 1mm2 were acquired from two areas
on each sample using a Raman microscope configured with a
785nm excitation laser source. Acquisition time less than
60 minutes per map.
Results: 72 spectral maps (145,800 spectra) from 36 samples (18
IDH þ and 18 IDH-) were included in the analysis. 4 hypocellular
samples were excluded. Principal component analysis (PCA) demonstrated good separation of the IDH1þ and IDH1- groups. A PCAlinear discriminant analysis classification model demonstrated 97%
sensitivity and 90% specificity for predicting the presence of an
IDH1 mutation. We also demonstrated similar accuracy when classifying rare IDH1 mutations into the IDH þ group.
Conclusions: Raman spectroscopy can accurately and rapidly distinguish IDH1 mutated glioblastomas from their IDH1 negative
counterparts. Further work is currently being undertaken on fresh,
intraoperative, tumour samples.

FM2-9: Pituitary tumours – factors influencing
recurrence.
S. A. Alavi, J. M.W Robins, A. Tyagi, P. Nix and
N. Phillips
Leeds General Infirmary, Leeds, UK
Design: Retrospective cohort study of a single institute experience.
Subjects: 149 patients who underwent endoscopic trans-sphenoidal resection of pituitary adenoma between August 2009 and
August 2016.
Methods: Analysis of patient’s demographics, tumour appearance
on MR imaging, tumour volume, tumour histopathology and immunohistochemistry were performed as a potential predictor for
tumour recurrence/failure of resection.
Results: A total number of 149 patients (92 Male, 57 Female) with
mean age of 56 were included in the study. Comparison was made
between pre and 3-month post-op MR. Mean tumour volume of
6.81cm3 reduced to 1.92cm3. Cavernous sinus invasion was seen in
9 patients. Mitoses, Ki67  1% and P53 were found in 7, 33 and 7
cases respectively. 39 patients (26.1%) had further treatment in follow up (mean 20.6 months): 15 Gamma Knife, 17 Radiotherapy and
10 redo surgery. Of those who had redo surgery 2 had adjuvant
Gamma knife radiosurgery and one radiotherapy. Mean time from
first surgery to redo-surgery was 23 months and to Gamma knife/
Radiotherapy was 22 months.
Conclusions: We have investigated multiple risk factors with possible correlation with recurrence. Significant predictors of recurrence have not been identified highlighting the importance of
post-op surveillance in all treated cases.

FM2-10: Could the 2016 WHO reclassification of
oligoastrocytomas alter the management of
patients?
A. Cotici, L. Lesko, S. Nagaraju, M. Carey,
G. Tsermoulas and G. Cruickshank
Queen Elizabeth Hospital, Birmingham, UK
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Objectives: To find out if the WHO 2016 reclassification of
Oligoastrocytoma (OA) could alter the management of patients?
Design: Retrospective analysis of patients with OA treated in QEH
Birmingham between 2011 and 2016.
Subjects: 74 Patients, aged 24 – 73, with complete clinical and
histological diagnosis.
Methods: Analyses of survival for patients grouped according to
histological/molecular features of 2016 WHO reclassification.
Results: (I) According to 2007 WHO Classification, 41 patients were
labelled as OA Gr II, and 33 as Gr III. (II) According to 2016 WHO
Reclassification of the same 74 patients: (A) ’Oligodendrogliomas’
(N 16) Patients with IDH1 mutation and chromosome 1p/19q
codeletion. 10 patients were Gr II, and 6 were Gr III. 6 underwent
surgery, 10 patients had Radiotherapy (RT) and adjuvant chemotherapy. No mortality was registered.(B) ‘Diffuse Astrocytomas’ (N
35) (i) 26 patients with IDH1 mutation and intact 1p/19q. 10
patients were Gr II, and 16 were Gr III. All had surgery, RT and
chemotherapy. 5 died. (ii) 9 patients were IDH wild-type. All underwent surgery, RT and chemotherapy. Death occurred in 2. (C) ‘Not
Classified’ (N 23) For these patients (NOS) full molecular study was
or could not be performed. 5 patients underwent surgery only; 18
had surgery, RT and chemotherapy. 5 died.
Conclusions: Neoplasms with IDH1 mutation and Chromosome
1p/19q codeletion had favourable survival compared with other
patients. The 2016 WHO Reclassification seems helpful in choosing
therapies for mixed glial tumours.

FM2-11: Outcomes in older patients referred with
presumed low grade glioma
S. Irvine and D. Holliman
Royal Victoria Hospital, Newcastle, UK
Objectives: To investigate the progression-free (PFS) and overall
survival (OS) in patients 60 years old referred with a presumed
diagnosis of low grade glioma (LGG).
Design: Neuro-oncology MDT outcomes from a single institution
between 1/1/2009 and 31/12/2013 (n ¼ 7158) were retrospectively
reviewed.
Subjects: Patients 60 years old referred with a presumed diagnosis of LGG were identified for further analysis (n ¼ 54).
Methods: Data was collected from notes, electronic and summary
care records for analysis to find index operation type, histology,
radiological follow-up, MDT discussion, adjuvant treatments, any reoperations and dates of death. PFS and OS were calculated from
this information.
Results: Of 54 patients referred with presumed low grade lesions,
35 had a LGG confirmed at biopsy; 9 had a high or intermediate
grade tumour identified at biopsy; 7 patients did not have a biopsy
and 3 patients had an alternative diagnosis made at biopsy.
Median PFS for patients with confirmed LGG was 28.3 months
(range 3.1172.8) and median OS was 36.2 months (range
3.8222.3). 5-year survival rate in this group was 22.9% (95% CI
11.040.6%). In patients with intermediate and high grade
tumours, median OS was 12.5 months (range 2.852.3) and 5-year
survival rate in this group was 40% (95% CI 23.7–56.2%).
Conclusions: This study suggests that survival rates in older
patients with LGG are significantly lower than in younger age
groups, and supports the possibility of a different and more
aggressive pathology.
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FP2-1: MPH In NPH: quantifying improvement in
walking speed post shunting
D. Dasgupta, C. L. Craven, I. Baudracco,
S. D. Thompson, P. Haylock-Vize, A. K. Toma and
L. D. Watkins
Department of Neurosurgery, National Hospital for Neurology and
Neurosurgery, London, UK
Objectives: Improvement in mobility is a key aim of cerebrospinal
fluid (CSF) diversion in Idiopathic Normal Pressure Hydrocephalus
(INPH). However, there is little information on the estimated walking speed improvement expected after the insertion of a ventriculoperitoneal (VP) shunt. In this study we measure improvement in
walking speed, in miles per hour (mph), after VP shunt insertion.
Design: Prospectively collected data, retrospectively analysed.
Subjects: Patients with INPH. June 2009 – September 2015
Methods: Prospective collection of pre- and post-VP shunt walking
speeds and step count over 10m. The speed over 10m was then
converted into mph. Data was analysed retrospectively.
Results: 74 patients (30F:44M), aged 78.2 ± 8.2 with mean follow
up 352 ± 62.3 days (mean ± SD). Mean pre-operative walking speed
was 1.14 mph (R 0.222.35), mean of 30.0 steps (R 1282). Mean
post-operative walking speed 1.45 (R 0.352.98), mean 24.9 steps
(R 8100). Patients with gait as their major presenting symptom
(n ¼ 40, R 0.221.2mph) had an improvement of 55% in walking
speed (0.39mph), compared to the 22% (0.22mph) improvement
observed in those with milder mobility impairment at presentation
(n ¼ 34, R 1.32.35).
Conclusions: VP shunt insertion resulted in a significant mean
walking speed improvement of 27% (p ¼ 0.0017) and mean step
reduction of 17% (p ¼ 0.0018), providing further evidence that CSF
diversion in INPH can effectively improve mobility.

FP2-2: Establishing 'normal' and pathological ranges
for intraparenchymal intracranial pressure
monitoring in hydrocephalus and CSF disorders
D. Dasguptaa, A. Charib, A. Smedleya, C. L. Cravena,
E. Dysona, S. Matlooba, S Thompsona, L. Thornea,
A. K. Tomaa and L. D. Watkinsa
a

National Hospital for Neurology and Neurosurgery, London, UK;
National Hospital for Neurology and Neurosurgery, London, UK and
Division of Brain Sciences, Faculty of Medicine, Imperial College
London, London, UK

b

Objectives: Intraparenchymal intracranial pressure (ICP) monitoring
is useful for the management of hydrocephalus and cerebrospinal
fluid (CSF) disorders. However, there is little evidence of ‘normal’
values to guide clinical decision-making. This study analyses ICP
and pulse amplitude (PA) in patients undergoing ICP monitoring
for suspected CSF disorders.
Design: Retrospective analysis of prospectively maintained
database.
Subjects: Adult patients undergoing elective diagnostic ICP
monitoring.
Methods: Patients were monitored for 2448h, median ICP and
PA were compared between diagnostic groups.
Results: 198 patients were identified, split into 6 diagnostic groups
(n ¼ 2147), including a group who were deemed to have ‘normal
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dynamics’ by an MDT. Mean ICP (mmHg ± SEM) by diagnostic
group was 3.21 ± 0.47 (‘normal dynamics’), 3.85 ± 0.83 (Chiari/syrinx),
6.91 ± 1.07 (high-pressure), 10.69 ± 1.00 (IIH group), 3.85 ± 1.49
(NPH/LOVA) and 0.80 ± 0.63 (low-pressure). Mean PA (mmHg ± SEM)
was 4.12 ± 0.20 (‘normal dynamics’), 5.55 ± 0.46 (Chiari/syrinx),
5.40 ± 0.45 (high-pressure), 6.77 ± 0.52 (IIH), 6.22 ± 0.60 (NPH/LOVA)
and 4.00 ± 0.19 (low-pressure). Significant differences were observed
in the ICP between the ‘normal dynamics’ group and high-pressure,
IIH and low-pressure groups and in the PA between the ‘normal
dynamics’ group and the Chiari/syrinx, IIH and NPH/LOVA groups.
Conclusions: This study provides insights into hydrodynamic disturbances in health and disease and serves as a benchmark for
guided management of patients with suspected hydrocephalus
and CSF disorders.

FP2-3: Telemetric monitoring of ICP within a shunt
system. A single centre experience of 33 inserted
units
S. Thompson, L. Thorne, A. Toma and L. Watkins
The National Hospital for Neurology and Neurosurgery, Queen
Square, London
Objectives: Reliability of Miethke Sensor ReservoirV (MSR) units
inserted at a single centre
Design: A retrospective single centre case series over a 5 year
period
Subjects: All patients who underwent insertion of a MSR
Methods: Recent technological advances have allowed for telemetric, non-invasive monitoring of ICP. The MSR allows telemetric ICP
reading once implanted as part of a shunt system. A retrospective
review of a prospectively built database was undertaken focusing
on all patients with a MSR. Demographic and clinic data was collected. This included the world’s first in vivo comparison between
MSR and conventional intra-parenchymal bolt.
Results: 33 MSR have been inserted between Feb 2012 and Nov
2016, mean follow-up 6.2 months, range 570 months. There have
been no reported complications. One patient has undergone measuring of ICP concurrently using Spiegelberg intraparenchymal bolt
and MSR 2.5 years after implantation. MSR was within 1mmHg
when compared against the bolt. Based against our current criteria
for admission, the MSR has prevented 9 surgical admissions to
date. It has allowed for careful adjustment of shunt setting in
accordance with ICP and expediting admissions where appropriate.
Conclusions: Patients have had their symptoms managed in
accordance with ICP, resulting in improved outcomes and less surgical interventions. The MSR has been a reliable clinical tool in the
measurement of ICP in complex shunted patients particularly when
guiding the management of IIH.
R

antibiotic therapy prior to closure in the absence of sepsis. Postoperative care was on the special care baby unit (65%), paediatric
neurosurgical ward (20%) or paediatric intensive care unit (15%).
All respondents carried out baseline magnetic resonance imaging
of the brain and spinal cord at some stage. 60% estimated that
50% of their patients had ventriculo-peritoneal shunts by the age
of 6 months. 60% used fixed pressure contour valves. 80% used
antibiotic impregnated catheters. 75% had input in a foetal medicine clinic. 60% of consultants had formal written protocols for the
management of newborns with open myelomeningocoeles. 75% of
surgeons estimated that 010% of their patients subsequently
required a foramen magnum decompression.
Conclusions: This study suggests considerable variation in paediatric neurosurgical practice with respect to neonatal myelomeningocoele management. Given the low volume of cases managed by
most UK-based paediatric neurosurgeons, national consensus and
evidence based guidance may help in standardizing care in particular the criteria for shunt placement and Chiari II decompression.

FP2-5: The neurosurgeon’s role in managing vein of
Galen malformation: experience from 135 cases
A. J. Smedley, F. Robertson, A. Rennie, S. Bhate,
V. Ganesan and G. James
Great Ormond Street Hospital, London, UK
Objectives: Vein of Galen malformation (VOGM) is a complex intracranial vascular malformation which presents in childhood. VOGM
itself is managed endovascularly, but many patients develop hydrocephalus or intracranial haemorrhage requiring surgery. We review
our surgical experience in a large cohort of these patients.
Design: Retrospective cohort study.
Subjects: 135 consecutive patients with diagnosed VOGMs managed at Great Ormond Street Hospital (GOSH).
Methods: Database and electronic medical records review.
Results: 135 patients were assessed, 75 male (64%) and 43 female
(36%); with 261 embolisations, an average of 2.21 per patient, the
highest being 8 in a single patient. 33 (28%) patients required at
least 1 neurosurgical intervention (75 procedures in total), an average of 2.3 per patient in this group. EVD and VPS were the most
common neurosurgical interventions. Of those who had neurosurgical intervention 33% are alive with no deficit, 42% alive with deficit, and 24% have died; compared with 45%, 28%, 28% in the
group who had no neurosurgery. Follow of up was a mean of 73.5
months per patient.
Conclusions: The rate of neurosurgical intervention in patients
with VOGM is significant and linked with deficit burden. This is an
important consideration when counselling and planning a VOGM
service.

FP2-4: Open myelomeingocoeles, a survey of UK
paediatric neurosurgical practice
B. A. P. Jayasekeraa, D. N. P. Thompsonb and
C. L. Nicholsona

FP2-6: Parenchymal clot location and relative risk of
acute hydrocephalus
C. L. Craven, S. M. Toescu, S. Bapat, F. Somavilla,
A. M. V. Luoma and A. K. Toma

a
Royal Victoria Infirmary, Newcastle Upon Tyne, UK; bGreat Ormond
Street Hospital, London, UK

National Hospital for Neurology and Neurosurgery, London, UK

Objectives: To survey UK consultant paediatric neurosurgeons on
their early management of open myelomeningocoele.
Design: Web based survey.
Methods: Online Survey Monkey tool. 20 multiple-choice questions, 2 free text based questions.
Results: 20 surgeons responded from 16 units. 70% dealt with
<10 cases per year. 45% advocated closure within 24 hours, 30%
within 48 hours and 25% within 72 hours. 70% did not instigate

Objectives: The presence of intraventricular blood is known to be
a risk factor for the development of acute hydrocephalus post ICH.
There is evidence that parenchymal bleeds without IVH can result
in hydrocephalus requiring permanent cerebral spinal fluid (CSF)
diversion [1]. Aim: To review how clot location and volume affects
the development of acute hydrocephalus after ICH.
Design: Retrospective cohort.
Subjects: Patients admitted to a single-centre hyper-acute stroke
unit during August 2014 to December 2015.
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Methods: Two independent clinicians reviewed images for clot
location, with further confirmation from a consultant neuro-radiologist report. Clot volumes were calculated using the ABC/2 method.
Results: 160 patients (97 M: 63 F) with ICH, had an overall mean
clot volume 22.3cc (0.5122 cc). 79 patients developed acute
hydrocephalus. Parenchymal clot volume was not significantly associated with acute hydrocephalus (p ¼ 0.26). The relative risk of
developing acute hydrocephalus was highest after cerebellar haemorrhage (RR 1.30). 54 patients required an EVD. Thalamic and basal
ganglia haemorrhages were the most likely to require acute CSF
diversion (RR 0.17).
Conclusions: The risk of developing acute hydrocephalus after parenchymal ICH (without IVH) is dependent on clot location. Basal
ganglia and thalamic haemorrhages were most likely to need acute
CSF diversion.

FP2-7: Decompensated hydrocephalus in adults:
single centre case series
C. L. Craven, L. D'Antona, L. D. Watkins and A. K. Toma
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Design: Retrospective cohort study.
Subjects: Patients undergoing first EVD placement. Patients with
preceding CSF infection were excluded.
Methods: Patients were identified from our prospectively maintained EVD database (Jan 2010-Dec 2015). Case note review identified diagnosis and complications. CT scans were analysed to grade
catheter tip location as optimal (ipsilateral frontal horn) or otherwise suboptimal.
Results: 579 eligible patients aged 1 month to 84 years were identified. 430 had tunnelled EVDs and 149 bolt EVDs. The most frequent diagnosis was intracranial haemorrhage (73% bolt vs 43%
tunnelled group (p < 0.001). Other diagnoses included tumour
(4.7% bolt vs 19.1% tunnelled (p < 0.001)), Traumatic brain injury
(17.5% bolt vs 17.4% tunnelled). In the bolt EVD group 66% of EVD
tips were optimal, compared to 61% in the tunnelled group
(p ¼ 0.33). Infection was confirmed in 15 (10%) bolt EVDs compared
to 61(14.2%) tunnelled EVDs (p ¼ 0.2). Each bolt EVD kit costs £260
while placing a tunnelled one in theatre costs £1316.
Conclusions: Bed side bolt connected-EVD placement is safe,
accurate and cost effective in selective patients with haemorrhage
related hydrocephalus.

National Hospital for Neurology and Neurosurgery, London, UK
Objectives: Ventriculomegaly in the absence of raised intracranial
pressure (ICP) is a known entity in adult hydrocephalus practice.
The natural history and indication for treatment is however, poorly
defined. Aim: To elucidate typical demographics, characteristics and
outcomes in chronic adult hydrocephalus.
Design: Retrospective observational study
Subjects: Adults with ventriculomegaly and absence of clinical/
radiological features of raised ICP, referred to a neurosurgical unit
during Dec 2012 - May 2016.
Methods: Records reviewed to determine symptoms, interventions,
ICP monitoring and outcomes. Evan’s index was calculated from
radiological images at presentation.
Results: 78 patients (43 F: 35 M) with follow up 69.7þ/42.4
months (meanþ/-SD). CSF diversion resulted in symptomatic
improvement in 70% and over-drainage complications in 4%. Four
patient clusters with common features were identified (n, mean
age, mean Evan’s Index, predominant symptoms, median ICP): (A)
Decompensated hydrocephalus (n ¼ 25, 22.9yrs, 0.42, cognition,
vision, seizures,14.0mmHg) (B) LOVA (n ¼ 40, 47.2yrs, 0.36, headache, gait, vision 0.04mmHg, compliance 0.26) (C) NPH with massive ventricles (n ¼ 8, 72.0yrs, 0.37, cognition, gait, incontinence,
1.71mmHg) (D) Incidental ventriculomegaly (n ¼ 5, 69.2yrs, 0.39,
asymptomatic, brain imaging for unrelated indication)
Conclusions: These 4 phenotypes of chronic adult hydrocephalus
may represent a spectrum of disease. The major types have characteristic demographics, symptoms, radiology, ICP results and
outcomes.

FP2-8: Safety and accuracy of bed-side boltconnected EVDs compared to tunnelled EVDs in
theatre
J. Roacha, A. Shtayab and D. Bultersa
a

Wessex Neurological Centre, University Hospital Southampton, UK;
b
St Georges University of London, UK
Objectives: External ventricular drain (EVD) placement is frequently
required in neurosurgical patients to divert CSF and monitor intracranial pressure. The usual practise is the tunnelled EVD technique
performed in theatres. EVD insertion through a bolt in intensive
care is also described. We employ both practices in our unit. We
therefore set out to compare the two techniques in terms of indications, accuracy, complications and costs.

FP2-9: RASA1/CM-AVM related central nervous
system vascular lesions in children
A. Alwis, C. Mahon, F. Robertson, A. Rennie, S. Bhate
and G. James
Great Ormond Street Hospital, London, UK
Objectives: CM-AVM is a disorder of cutaneous capillary malformations with high-flow arteriovenous malformations (AVM), fistulas
(AVF) or Parkes Weber syndrome (PKWS) which can be associated
with RASA1 gene mutations. CNS vascular anomalies are present in
around 10% of cases. We reviewed cases managed by the neurovascular team at our institution.
Design: Retrospective case series.
Subjects: 11 cases were identified. All had clinical features of CMAVM and 6 had a pertinent family history. 6 had RASA1 mutations,
4 did not 1 one awaits genetic results.
Methods: Chart and database review.
Results: Mean age at presentation was 4.8 years (range 014).
Presentations were subarachnoid haemorrhage (2), focal neurological deficit (3), increasing head circumference (2) and incidental
finding (5). 6 patients had brain AVMs and 5 had spine AVMs. 3
had multiple lesions. Surgically, 1 patient required an EVD and 1
VP shunt. All patients were treated with endovascular embolization.
5 patients had further endovascular treatment and 1 had stereotactic radiosurgery. Mean follow up was 4 years. All patients were
alive at last follow up, 4 intact, 4 with mild and 3 with severe
impairment.
Conclusions: This case series demonstrates the varied nature and
presentation of RASA1-related CNS AVM and AVF. Recognising the
relatively high prevalence of spinal lesions is important for investigation and management of these children.

FP2-10: Skull growth in unoperated Apert syndrome:
progressive intracranial volume and head
circumference from a cohort of 51 patients
R. W. F. Breakey, P. G. M. Knoops, N. Rodriguez-Florez,
A. Borghi, G. James, S. Schievano and N.u.O. Jeelani
The University College London Great Ormond Street Institute of
Child Health, London, UK
Objectives: We aimed to assess the growth characteristics in the
largest cohort of unoperated Apert skulls published to date. We
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have created growth curves for intracranial volume (ICV) and occipitofrontal circumference (OFC) and intend to optimise management by utilising this normative data.
Design: Retrospective cohort study.
Subjects: CT scans from 51 unoperated Apert patients (78 scans)
and 68 normal controls (78 scans) were included
Methods: 3D CT reconstructions for Apert patients (aged 7 days to
17 years) and controls (aged 6 days to 18 years) were collated. ICV
and OFC were measured on the same CT scan using the computer
programs FSL and Rhino. Growth curves were plotted for both ICV
and OFC in both groups and logarithmic fits were assessed. Linear
correlation was plotted for ICV against OFC in both groups.

Results: Good logarithmic fit was seen for ICV with R2 of 0.794
and 0.871 for control and Apert groups respectively. Apert patients
had larger mean ICV and 95% confidence interval (CI) than control
group. Both groups showed similar growth in OFC over time. Good
logarithmic fit was seen with R2 of 0.823 and 0.892 in control and
Apert groups respectively. Strongly positive linear correlation was
seen between OFC and ICV in both groups. R2 ¼ 0.874 (Apert) and
0.811 (control)
Conclusions: This data represents the largest collection of unoperated Apert patient ICV and OFC measurements to date. When the
diagnosis of Apert syndrome is known, head circumference can be
used as a clinical indicator of intracranial volume.
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POSTERS
Endoscopy/Functional
P1: Colloid cysts, a review of cases presenting over
a five-year period.
N. Slator and G. Flint
Queen Elizabeth Hospital, Birmingham, UK

P2: Remission rates following endoscopic endonasal
transphenoidal surgery for Cushing’s disease are
significantly improved by consultant experience. Is
this evidence for consultant mentorship and the
centralisation of services?
A. P. Williams and S. A. Cudlip

P7: Chiari I malformation in paediatric patients:
Analysis of incidence, demographics, surgical
technique, short to long-term outcome and possible
late effects in one hundred consecutive operated
patients
A. R. Kurzbuch and J. Jayamohan
John Radcliffe Hospital, Oxford, UK

P8: Accuracy of robot-assisted SEEG electrode
placement in children
J. Sharmaa, K. Seunarineb, M. Tahira and M. Tisdalla
a

Great Ormond Street Hospital, London, UK; bGreat Ormond Street
Hospital, London, UK and Developmental Imaging and Biophysics
Section, UCL GOS Institute of Child Health, London, UK

John Radcliffe Hospital, Oxford, UK

P3: Long term outcomes of high cervical spinal cord
stimulation in the management of neuropathic facial
pain
D. Rajashekar, K. Tambirajoo, P. Franceschini and
P. Eldridge

P9: The Norcess Experience of resection of
hypothalamic hamartomas using intraoperative MRI
L. van Tondera, S. Burna, J. Blairb, M. Didib and
T. Martlandc
a

The Walton Centre, Liverpool, UK

Paediatric Neurosurgery, Alder Hey Children's Hospital, Liverpool,
UK; bPaediatric Endocrinology, Alder Hey Children's Hospital,
Liverpool, UK; cPaediatric Neurologist, Royal Manchester Children's
Hospital, Manchester, UK

P4: Neuromodulation for chronic neuropathic pain
in a cohort of military patients
S. C. Martin, C. E. Ashton, M. D. Welch, S. Prangnell,
B. Mirza, S. Bojanic, J. J. FitzGerald, A. L. Green and
T. Z. Aziz

P10: Complications following Intracranial pressure
monitoring in children: a 10-year single centre
experience
D. Rowlanda, A. Judgeb, J. Jayamohana, D. Johnsona,
P. Richardsa, S. Magduma and S. Walla

John Radcliffe Hospital, Oxford, UK

a

Oxford University Hospitals NHS Foundation Trust, Oxford, UK;
Oxford University, Oxford, UK

b

P5: Microvascular decompression offers significantly
greater long-term efficacy compared to gamma
knife radiosurgery in trigeminal neuralgia: metaanalysis of observational studies
L. Handunnetthi, N. Saeed, R. Kerr, S. Bojanic and
D. Jeyaretna
John Radcliffe Hospital, Oxford, UK

Hydrocephalus/Paediatric
P6: Review of referral expediency for progressive
post haemorrhagic hydrocephalus in neonates
W. Dawes, A. Morton and K. Aquilina
Great Ormond Street Hospital, London, UK

P11: Quantifying white matter invasion in cerebellar
tumours, the first step to predicting quality of
survivorship?
S. A. Matlooba, P. Halesb and K. Aquilinac
a
c

Royal London Hospital, London, UK; bInstitute of Child Health, UCL;
Great Ormond Street Hospital, London, UK

P12: Patient and operative factors affecting
complication rate associated with EVD insertion – a
single centre experience and literature review
J. Yuen, W. Selbi, S. Muquit and T. Berei
Derriford Hospital, Plymouth, UK
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P13: Effect of cranioplasties on the cerebral
ventricular system
V. Giannakaki, M. Friedrich, M. A. Hussain and
P. Mitchell

P19: How good are clinicians in managing patients
with peripheral nerve injury in the emergency
department?
S. Y. Acharyaa, M. Morsheda, S. Deva and C. Toliasb

Royal Victoria Infirmary, Newcastle upon Tyne, UK

a
St Thomas's Hospital, London, UK; bKing's College Hospital, London,
UK

P14: Development of an infant neurosurgical
training model
C. L. Cravena, M. Cookeb, C. Rangeleyb,
S. J. M. M. Albertib and M. Murphya
a

P20: Is there a weekend effect in neurosurgery?
N. Kalra, G. Anichini, D. Peterson and N. Mendoza
Charing Cross Hospital, London, UK

b

National Hospital for Neurology and Neurosurgery; The Royal
College of Surgeons England

P15: 3D optical scan measurements of calvarial
growth in spring-assisted cranioplasty for the
correction of sagittal synostosis
D. D. Yauwana, N. Rodriguez-Florezb, A. Mondala,
Y. Yssennaggerb, N.u.O. Jeelanic and G. Jamesc
a

Barts and the London School of Medicine and Dentistry, London,
UK; bUniversity College London GOS Institute of Child Health,
London, UK; cGreat Ormond Street Hospital, London, UK

P16: Brainstem pilocytic astrocytoma: weak but
useful fluorescence with Gliolan
C. M. Burford, V. Minichini, A. Kailaya-Vasan,
J. P. Lavrador and B. Zebian

P21: Survival trends following surgical treatment of
chronic subdural haematoma
M. Afzal and R Hussain
University Hospital Coventry and Warwickshire, Coventry, UK

P22: Out of programme experience in UK
neurosurgery trainees – optimising the transition
back into clinical practice
J. Lama, R. deSouzab, M. Amaroucheb, B. Cheseremc
and C. Toliasb
a
University College London Medical School; bKing's College Hospital,
London, UK; cBrighton and Sussex University Hospitals, Brighton, UK

Spine/Trauma

King's College Hospital, London, UK

Miscellaneous
P17: Patients’ perception of their clinical
assessments, subsequent management and progress
following surgery, for Chiari malformations and
syringomyelia
L. Burtona, G. Flintb and G. Breretona
a

Ann Conroy Trust, Hornsea, East Yorkshire, UK; bQueen Elizabeth
Hospital Birmingham, UK

P23: Report of 2 case of rare spinal intradural
bronchogenic cyst
A. Elhabal and K. Ghosh
Preston Hospital, Preston, UK

P24: Surgical management of myotonic dystrophy
type 1 with progressive cervical kyphosis (drop head
syndrome)
M. Obeidat, M. Sikander, A. Boukas and L. Shen
John Radcliffe Hospital, Oxford, UK

P18: Decision by committee: an appraisal of an
interdisciplinary spinal surgery clinical decision
meeting
A. J. Hall and P. A. Bodkin

P25: The pathophysiology of cervical spondylotic
myelopathy and physiology of recovery: A
systematic review
F. Akter, M. Yu, Y. Syed and M. Kotter

Aberdeen Royal Infirmary, Aberdeen, UK

Laboratory of Regenerative Medicine, Clinical Neurosciences,
Cambridge, UK

BRITISH JOURNAL OF NEUROSURGERY

P26: Diagnostic yield of cervical spine MRI scans; an
insight into the incidence of degenerative cervical
myelopathy
B. M. Hilton, B. M. Davies and M. R. Kotter
Department of Neurosurgery, University of Cambridge, Cambridge,
UK

P32: The role of an integrated neurosurgical,
orthopaedic and oncological spinal service in the
management of metastatic spinal cord compression
and spinal metastases
S. G. Amarasinghe, S. Rampersad, V. Elwell and
G. Critchley
Royal Sussex County Hospital, Brighton, UK

P27: Disease severity does not reduce time to
neurosurgical assessment in degenerative cervical
myelopathy
B. M. Hiltona, B. M. Daviesa, A. Komashieb and M. R.
Kottera
a

Department of Neurosurgery, University of Cambridge, Cambridge,
UK; bDepartment of Engineering, University of Cambridge,
Cambridge, UK

P28: Degenerative cervical myelopathy underdiagnosed in primary care
B. M. Hilton, B. M. Davies and M. R. Kotter
Department of Neurosurgery, University of Cambridge, Cambridge,
UK

P29: Post-operative physiotherapy use in
Degenerative Cervical Myelopathy clinical trials?
A. Badrana, B. M. Daviesa, J. A. Hutchinsona,
S. Kalsi-Ryanb and M. R. N. Kottera
a

Department of Neurosurgery, University of Cambridge, Cambridge,
UK; bToronto Western Hospital, University Health Network, Toronto,
Canada

P33: Carer quality of life reduced in degenerative
cervical myelopathy (DCM).
O. D. Mowforth, I. Sadler, B. M. Davies and
M. R. N. Kotter
University of Cambridge, Cambridge, UK

P34: Common Data Elements in Degenerative
Cervical Myelopathy (CODE-DCM): identifying the
patient and carer perspective
C. F. Munroa, B. M. Daviesb, M. R. N. Kotterb and
F. Akterc
a

University of Cambridge School of Clinical Medicine, Cambridge,
UK; bDepartment of Academic Neurosurgery, University of
Cambridge, Cambridge, UK; cWelcome Trust and Medical Research
Council Stem Cell Institute, Anne Maclaren Laboratory, University of
Cambridge, Cambridge, UK

P35: Surgery remains the research focus in
Degenerative Cervical Myelopathy [DCM] Research
S. Goha, C. Otaa, C. O'Neila, B. Daviesb, M. Kotterb and
P. Hutchinsonb
a

University of Cambridge Medical School, Cambridge, UK; bUniversity
of Cambridge, Cambridge, UK

P30: Craniocervical junction fixation for C1 and C2
fractures: a single institution experience over 5
years.
S. Das, M. Amarouche, G. Grahovac and I. Malik

Oncology/Neurovascular

King's College Hospital, London, UK

P36: Should preservation of olfaction be the gold
standard for resection of olfactory groove
meningioma?
M. Sorour, D. Porter, R. Nelson and M. Teo

P31: The intradural disc? Twice shy and once bitten!
D. Boerisa and G Eralilb

Southmead Hospital, Bristol, UK

a
St. George's Hospital, London, UK; bUniversity Hospital of Wales,
Cardiff, UK

157

158

PROCEEDINGS

P37: Emerging pattern and outcome of pituitary
surgery in Abuja, Nigeria: 5 years retrospective
review
C. Ugwuanyia, S. Yusuf1, M. Mahmuda,
B. Ogungbob, E Nwaribea and A. A.A Anigboc

P39: Comparison of neurosurgery and stroke referral
pathways for neurocritical care transfer of
intracerebral haemorrhage
S. Toescua, F. Somavillab, C. Cravena, A. Luomab and
A. Tomaa

a
National Hospital Abuja Nigeria; bSFIA Abuja, Nigeria; cWellington
Neurosurgery Centre, Abuja, Nigeria

a

P38: Clipping poor grade aneurysms: a ten year
review
M. Kommer, D. Bennett and E. J. St.George
Institute of Neurological Sciences, Glasgow, UK

Department of Neurosurgery, NHNN, Queen Square, London, UK;
Department of Neuroanaesthesia and Neurocritical Care, NHNN,
Queen Square, London, UK

b

P40: Aneurysmal subarachnoid haemorrhage;
treatment times and rebleed rates
D. C. Townsend, W. Muirhead, Y. Antwi-Yeboah and
C. Uff
The Royal London Hospital, London, UK

