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incidence increased from 1.5 in 1999 to 3 per 100.000 population in 2013.
Conclusions. Even in grade-I meningioma patients 5-year
survival is reduced by more than 25%. We noted an increasing
incidence of meningiomas, maybe due to increased reporting
and ageing population. Survival has improved over time and
remains better for surgically treated meningiomas and poorer
for older people. Limitations of the study include the absence
of tumour site, comorbidity and radiotherapy data.

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any papers are subsequently withdrawn or not read to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: Changes in the immune response after surgical
decompression in a rat model of cervical spondylotic
myelopathy
A. Young, R. Dhillon, J. Parker, Y.A.S. Syed,
R.J.M. Franklin, J. Fawcett & M.R.N. Kotter
University of Cambridge, Cambridge, UK
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WM1 - Top Scoring Papers

Objectives. Cervical spondylotic myelopathy (CSM) is the most
common spinal disorder causing disability in individuals
over 55. Improvements following surgical decompression are
often limited and patients remain severely disabled. Developing strategies to promote neurological recovery following
CSM require an understanding of the cellular and molecular
events in CSM. The following study compared microglia activation in a preclinical model of mild to moderate CSM during
compression and following surgical decompression.
Design. Laboratory study.
Subjects. 20 adult male SD rats were randomised to groups
1) controls, 2) compression, 3) compression followed by
decompression.
Methods. Sublaminar implantation of an expandable polymer induced chronic compression. After 10 weeks a surgical laminectomy was performed and the implant removed.
Immunohistochemical findings were analysed by 1 way
ANOVA and Dunnett’s post tests.
Results. Compression resulted in neurological deficits,
increased expression of amyloid precursor protein (APP), a
marker of axonal injury, and a strong increase in the presence
in microglia of both M1 and M2 type. Surgical decompression
partially reversed the neurobehavioral deficits, attenuated
APP expression and microglial presence. Ameboid microglia
morphology persisted following decompression.
Conclusions. Microglia / macrophages are activated as a consequence of chronic spinal cord compression. After decompression the pattern of activation changes. Further studies
are needed to understand the implications of our findings.

WM1 -1: Epidemiology of meningiomas in England
K. Karabatsou¹, D. Greenberg², A. Brodbelt³,
M. Williams⁴, S. Miller⁵ & P. Collins⁶
¹Salford Royal Hospital, Manchester, UK, ²NCIN, Public
Health England, UK, ³The Walton Centre for Neurology and
Neurosurgery, Liverpool, ⁴Imperial Hospital, London, ⁵NCIN,
Public Health England, U.K, ⁶Cambridge University, UK
Objectives. To review both the incidence and survival rates of
meningiomas in England.
Design. A population-based study linking data from the
National Cancer Registration Service with Hospital Episode
Statistics for England to identify patients diagnosed with a
meningioma.
Subjects. All patients with a diagnosis of meningioma in
England between 1999 and 2013.
Methods. Demographic data, tumour grade, initial treatment
and survival rates were evaluated using surveillance epidemiology statistical methods.
Results. 24284 cranial (70, 8% Females) and 1390 spinal (77.1%
Females) meningiomas were identified. The median age was
65 years; 64% were diagnosed histologically, 22% on imaging
and 14% by other criteria; 88% were WHO grade I, 7% grade II
and 5% grade III. For all cranial meningiomas 5- and 10-year
survival are 73% and 68.1% in grade I, 78.4% and 68.5% in
grade II 45, 4% and 39% in grade III. Postoperative 5- and
10-year survivals for cranial meningiomas were improved at
90.7% and 86.9% in grade I, 84% and 75.1% in grade II and
62.2% and 54.1% in grade III. The age-standardised annual
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WM1–3: 10-Year institutional retrospective case series
of decompressive craniectomy for malignant middle
cerebral artery Infarction (MCAI) (2005–2015)
S. Lammy, B. Alromheim, L. Osborne & E.J. St. George
Institute of Neurological Sciences, Glasgow, Scotland
Objectives. To assess institutional outcomes in patients having a decompressive craniectomy (DC) for malignant middle
cerebral artery infarction (mMCAI).
Design. 10-year retrospective case series (2005–2015)
analysing demographics, co-morbidities, pre- and post-operative neurological state, operative timescales, craniectomy
dimensions and GOS at discharge, 6 months and 9 months.
Subjects. All DC for mMCAI (2005–2015).
Methods. We searched case notes in NHS Greater Glasgow
and Clyde, and Scottish National PACS.
Results. 40 patients were identified (male/female ratio
1:1.35). The mean age was 43 (16–64) years. Co-morbidities,
e.g. hypertension were present in  17%. The dominant
versus non-dominant hemispheric ratio was 1:1.22. The
modal ictal and preoperative GCS and motor scores were 14
(Motor Score: 6) (range 5–15) and 7 (Motor Score: 5) (range
3–12). The mean time from ictus to INS admission was 23.5
(0.5–66) hours and from INS admission to decompression
was 7.5 (0.5–46) hours. The mean maximum AP craniectomy
diameter was 13 (10.93–15.12) cm and surface area was 92.68
(76.14–124.42) cm2. There were 17 titanium cranioplasties (4
revisions for infection) and 7 bone flap re-insertions. Aphasia occurred in 55% pre- and post-operatively and 7.5% had
seizures pre- and 15% post-operatively. The 30-day mortality
was 17.5% and 80% of patients had a discharge GOS  3.
Conclusions. DC for mMCAI is suitable in select patients. Our
practice is consistent with current evidence.

Reference
1. Decompressive hemicraniectomy for malignant middle cerebral
artery infarction: an update. Subramaniam S, Hill MD. Neurologist.
2009 Jul; 15(4):178–84

WM1–4: Medium- to long-term results of dorsal root entry
zone (DREZ) lesioning for brachial plexus avulsion injury
J.R. Ellenbogen, R. Manohar, M. Pridgeon, P. Byrne,
J.O. Farah & P.R. Eldridge
The Walton Centre for Neurology and Neurosurgery,
Liverpool, UK
Objectives. To evaluate the medium- to long-term outcomes
of dorsal root entry zone (DREZ) lesioning for pure brachial
plexus avulsion pain.
Design. Retrospective case review.
Subjects. Patients who underwent DREZ lesioning for intractable neuropathic pain at a single institution over a 15-year
period, between 2000 and 2015.
Methods. 18 patients (15 male) were identified as having
DREZ lesioning for brachial plexus avulsion injuries. DREZ
lesioning was performed using thermode-controlled radiofrequency ablation (Nashold’s technique). Neurophysiological monitoring was employed.
Results. The median age at DREZ was 43 (range 29–67)
years, with a follow-up range from 3 months to 15 years.
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Five patients had under gone intercostal nerve grafting to
improve function with little benefit. Ten patients had undergone spinal cord stimulation with no benefit and of these two
had also undergone deep brain stimulation with no benefit.
Following DREZ lesioning 16 patients gained good to excellent pain relief – all more than 80% and many with complete
pain relief, which was long lasting. In a small number of
cases the DREZ was difficult to identify so that second procedures were performed; over this period, neurophysiological
techniques were introduced to identify the DREZ and monitor
function of cortico-spinal and dorsal column tracts. Complications included significant though temporary cervical pain from
the surgical approach; mild cervical kyphosis in two patients;
minor leg weakness and/or reduced leg sensation/proprioception in five patients; though neither sufficient to affect overall
function; and one post-operative sepsis which recovered.
Conclusions. DREZ lesions can achieve excellent and longlasting pain relief in well-defined cases of brachial plexus
avulsions. Serious complications are rare.

WM1–5: Excellent correlation between subdural vs.
intraparenchymal intraspinal pressure and between
surface vs. intraparenchymal microdialysis in acute
traumatic spinal cord injury
I. Phang & M.C. Papadopoulos
St George’s University of London, UK
Objectives. We introduced intraspinal pressure (ISP) monitoring
in traumatic spinal cord injury (TSCI) [1]. Here we monitor ISP
and microdialysis metabolites from different intradural sites.
Design. Observational.
Subjects. 4 TSCI American Spinal Injury Association Score
(ASIA) A patients.
Methods. Patients had bony decompression and fixation
within 72 hours of injury. Intraoperatively, a subdural pressure probe was inserted just below the injury site and was
advanced in caudal to rostral direction to measure ISP
at 5-mm intervals. Postoperatively we recorded from the
injury site for up to 7 days: we compared subdural ISP with
intraparenchymal ISP; we also compared intraparenchymal
microdialysis with surface microdialysis.
Results. ISP recorded from the injury site was higher than
ISP below or above the injury site by more than 10 mmHg.
Subdural and intraparenchymal ISP waveforms were similar. Subdural mean waveform pressure correlated well with
intraparenchymal mean waveform pressure (R  0.93). Fast
Fourier transform showed comparable frequency profiles for
subdural and intraparenchymal pressure traces. There was
an excellent correlation between surface and intraparenchymal metabolites (glucose R  0.83, lactate R  0.84, pyruvate
R  0.54, glycerol R  0.84 and glutamate R  0.72).
Conclusions. After severe TSCI, subdural ISP is the same as
intraparenchymal ISP at the injury site. Surface microdialysis gives similar readings as intraparenchymal microdialysis
and is less invasive.

Reference
1. Monitoring of spinal cord perfusion pressure in acute spinal cord
injury: initial findings of the injured spinal cord pressure evaluation
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study, Werndle MC, Saadoun S, Phang I, Czosnyka M, Varsos GV,
Czosnyka ZH, Smielewski P, Jamous A, Bell BA, Zoumprouli A,
Papadopoulos MC. Crit Care Med 2014; 42:646–55.

WM1–6: A comprehensive analysis of 120 cases of urban
paediatric traumatic brain injury with positive imaging
findings
D. Wang1, A.L McLean¹, E. Foster², C.S. Hill¹ & M. Wilson³
¹The Royal London, ²London’s Air Ambulance, ³St Mary’s
Hospital, London, UK
Objectives. To undertake a comprehensive review of significant paediatric traumatic brain injury in a major prehospital service. We aim to better understand the mechanisms
of injury, injury patterns, prehospital and intrahospital
management, destination and outcomes.
Design. A comprehensive retrospective review.
Subjects. All cases of paediatric traumatic brain injury with
positive intracranial findings on CT from February 2012 to
June 2014.
Methods. Data was collated from the paediatric TARN and
London’s Air Ambulance (HEMS) databases.
Results. 120 cases (90 male, 30 female). Median age: 13.7
years. Cause of injury: road-traffic accidents 63, falls 32,
assaults 19 and suspected self-harm 6. Median prehospital
GCS score 11 (IQR 6–14). Median New Injury Severity Score
25 (IQR 12–34). 26/120 cases were attended by HEMS. 12
patients had prehospital RSI. The commonest destination
from ED was the paediatric ward (49), followed by PICU (42),
then transfer (29). 21 patients received operative intervention for their intracranial injuries at our institution. 10 deaths
occurred before transfer/discharge.
Conclusions. This is a large review of CT-positive paediatric
traumatic intracranial injuries. These data give an epidemiological baseline of the profile and management of this cohort
of patients in the London region. The vast majority of significant paediatric brain injuries are managed without the support of a medically staffed prehospital service. In the cases
that HEMS attended we now have a better understanding of
the interventions carried out.

WM2 - Free Paper Session – Trauma Head and
Spine
WM2 -1: The importance of time trends of physiologic
parameters after traumatic brain injury
H. Adams, J. Donnelly, X. Liu, A. Kolias, V. Newcombe,
P. Smielewski, P. Hutchinson & M. Czosnyka
Addenbrooke’s Hospital, Cambridge, UK
Objectives. Describe the time trends in physiological variables after traumatic brain injury (TBI)
Design. Single-centre retrospective cohort.
Subjects. 350 TBI patients with ICP monitoring in a regional
neuro-critical care unit.
Methods. Monitored variables included ICP and pressure
reactivity index (PRx). Data were calculated in 12-h epochs
referenced from the time of ictus. Data were stratified by the
presence of diffuse injury or mass lesions as well as favourable (favO) or unfavourable outcome (unfavO). Mixed linear
modelling was used for time-dependent data.

Results. Mean ICP time trends demonstrated peaks at 24–36h
and 108–144h after ictus. After stratifying by outcome, the
two peaks in ICP were only present in patients with unfavO.
Patients with unfavO had significantly higher ICPs for the
first 144h post-injury. For PRx, those with unfavO also had
higher (more impaired) PRx for the first 144h after ictus. Further stratification revealed that those with diffuse TBI had the
greatest separation between favO and unfavO for both ICP
and PRx. For mass lesions, PRx was only significantly higher
for unfavO in the first 60h and then normalised, while ICP
did not seem to statistically differ from favO patients.
Conclusions. ICP and PRx display distinctive time trends
after TBI. These time trends are significantly influenced if the
injury was diffuse or a mass lesion and both demonstrated
distinct patterns related to the outcome. The optimal thresholds, prognostic significance and clinical correlations of ICP
and PRx are likely to be time dependent.

WM2 -2: Localised cytokine responses in peri-contusional
brain following traumatic injury – A paired microdialysis
study
M.R. Guilfoyle, A. Helmy, K.L.H. Carpenter &
P.J. Hutchinson
Addenbrooke’s Hospital, Cambridge, UK
Objectives. To examine the localised inflammatory response in
peri-contusional tissue following traumatic brain injury (TBI)
Design. Prospective observational study
Subjects. 12 adults with contusional TBI monitored with paired
microdialysis catheters over the first week following injury
Methods. The NHS research ethics committee approved
all procedures. Adult patients admitted to neuro-critical
care with contusional TBI requiring invasive monitoring
were enrolled. In each patient, two microdialysis catheters
were inserted, one targeted to peri-contusional brain and
the other placed in radiologically normal brain as control.
Microdialysate was analysed for 42 cytokines and growth
factors using a multiplex assay. Data were examined using
partial least squares regression (PLSR; SIMCA-P  14.0) and
repeated-measures analysis of variance (ANOVA; R v.3.2.0).
Results. PLSR showed a subset of cytokines with increased
expression in peri-contusional regions compared with uninjured brain. ANOVA confirmed significantly higher concentrations of cytokines including Interleukin (IL)-7 (p  0.05) and
IL-8 (p  0.05) in pericontusional vs. radiologically normal
brain. Other cytokines including IL-1b and interferon gamma
had similar expression between monitoring sites but with a
temporal pattern of higher concentrations in the first 72 h
following injury compared with the subsequent 72 hours.
Conclusions. Following TBI there is a localised expression
pattern of cytokines in peri-contusional brain, which may
play an important role in mediating cellular infiltration and
secondary injury.

WM2–3: A national guideline for the screening and
management of post-traumatic hypopituitarism
C.L. Tan¹, S.A. Alavi², A. Belli², A. Toogood²,
S. Baldeweg³, R. Greenwood³, A. Carson⁴, C. Feeney⁵,
A.P. Goldstone⁵, M. Gurnell¹, D.K. Menon¹,
H.L. Simpson¹ & P.J. Hutchinson¹
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¹Addenbrooke’s Hospital, Cambridge, UK, ²Queen Elizabeth
Hospital, Birmingham, UK, ³University College London
Hospitals, London, UK, ⁴Royal Edinburgh Hospital, Edinburgh,
UK, ⁵Imperial College, London, UK
Objectives. The true prevalence of post-traumatic hypopituitarism (PTHP) is unclear and there is currently no national
consensus on how to identify and manage these patients.
A multidisciplinary committee of clinicians involved in the
care of TBI patients was set up under the auspices of British
Neurotrauma Group to formulate a national guideline for the
screening and management of patients with PTHP. Here we
report the process and outcome of this committee.
Methods. A multidisciplinary committee consisting of neurosurgeons, neurologists, neurointensivists and endocrinologists was formed to formulate the guideline. A meeting was
held in October 2014 at Robinson College, Cambridge to
discuss the recommendations.
Results. A series of recommendations as part of the guideline
was agreed by the group. This covers testing and treatment
of anterior and posterior pituitary dysfunction in hospital, as
well as screening tests and follow-up for TBI patients after
discharge. The main recommendations include the following: (i) TBI patients do not require routine pituitary function
tests in hospital, (ii) cortisol insufficiency, cranial diabetes
insipidus and SIADH should be recognised early and treated,
and (iii) TBI patients admitted for  48 hours require basal
pituitary function screening tests at 3–6 months, and be
referred to specialist endocrinology services if abnormal.
Conclusions. A national guideline for the screening and
management of PTHP has been developed aiming to ensure
uniformity in the practice across the country.

WM2–4: Craniectomy and cranioplasty: the UK military
experience
E. Toman, S. Roberts & T. Belli
QEHB, Birmingham, UK
Objectives. To describe the indications, complications and
outcomes in UK military personnel requiring craniectomy in
recent conflicts.
Design. Retrospective audit
Subjects. 21 UK military personnel
Methods. JTTR search: UK survivors who underwent craniectomy and cranioplasty from mechanisms of explosion, blunt
trauma and gunshot wound from 2004 to 2014 Notes from
Role 3 and 4 hospitals.
Results. All male, mean age 24 years. 18 had open cranial
injuries and 17 had penetrating fragments. Explosive blast
was the most common mechanism (52%). 13 patients had an
ISS of 75. Median time to cranioplasty was 9 months. Overall
infective complication rate was 33%. No patients remained in
a vegetative state – the GOS ranged from 3 to 5.
Conclusions. This is the largest study to date evaluating the
UK military population that have undergone decompressive
craniectomy. Nevertheless the numbers are small compared
to published US data. Craniectomies were most commonly
performed for personnel with open blast injuries with associated penetrating fragments. The infective complication
rate is likely related to the initial injury pattern, predisposing
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these patients to infection. This cohort of patients is young
and fit, undoubtedly contributing to unexpected survival in
those with ISS of 75. It is clear that access to neurosurgical
intervention in theatre remains imperative for good longterm outcomes in this cohort of patients.

Reference
1. The Clinical Information Exploitation team and defence statistics
health are thanked for collecting and identifying the appropriate
data for this paper

WM2–5: Long-term survival following drainage of chronic
subdural haematoma: minimum 6-year follow-up of the
Cambridge Chronic Subdural Haematoma Trial cohort
M.R. Guilfoyle, P.J. Hutchinson & T. Santarius
Addenbrooke’s Hospital, Cambridge, UK
Objectives. Insertion of a subdural drain following evacuation
of a chronic subdural haematoma (CSDH) was associated
with reduced recurrence and improved 6-month survival in
a randomised control trial. This study examined the longterm survival of the trial cohort with a minimum of six years
follow-up.
Design. Long-term follow-up of a randomised controlled
trial cohort.
Subjects. 215 patients (74.4% male); 108 allocated to receive
a subdural drain.
Methods. Patients were originally randomised at a single
centre over the period 2004–2007 to either receive a drain or
no drain following burr hole drainage of CSDH. Long-term
survival was determined via the NHS national tracing service. Mortality was compared between groups and against
expected survival for the age- and sex-matched UK general
population. Analysis was performed in R (v.3.2.0).
Results. At 6 years there remained a significantly lower mortality in the drain group compared with the no drain group
(36.1% vs. 48.6%, p  0.035). There was no significant difference between the survival of patients who received a drain
and their expected survival (p  0.18), whereas those in the
no drain group had significantly worse survival than the general population (p  0.0001).
Conclusions. Insertion of drains following evacuation of
CSDH is associated with improved long-term survival that is
similar to that of the general population.

Reference
1. Santarius T et al. Randomised controlled trial of the use of drains
versus no drains after burr hole evacuation of chronic subdural
haematoma. Lancet 2009; 374:1067–1073

WM2–6: Survival trends after surgery for acute subdural
haematoma in adults over a 20-year period in England
and Wales
D.M. Fountain¹, A.G. Kolias¹, H. Adams¹, T. Lawrence²,
S. Bond³, F.E. Lecky² & P.J. Hutchinson¹
¹University of Cambridge, Cambridge, UK , ²The Trauma Audit
and Research Network, University of Manchester, Salford, UK,
³Cambridge Clinical Trials Unit, Cambridge, UK
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Objectives. We sought to determine 30-day survival trends
following surgery for acute subdural haematoma (ASDH).
Design. Using the Trauma Audit and Research Network database, we analysed ASDH cases in the adult population ( 16
years) treated surgically between 1994 and 2013.
Subjects. 2,498 eligible cases were identified.
Methods. Univariate and multivariate logistic regression
analyses.
Results. The cohort was 74% male with a median age of 48.9
years. Just over half of patients had a GCS  9 at presentation
(53%). Mechanism of injury was due to a fall ( 2m 34%,
 2m 24%), RTC (25%) and other (17%). Polytrauma was
present in 36% of patients. Gross survival increased from
59% in 1994–1998 to 73% in 2009–2013. In multivariate
analysis, variables independently associated with survival
were: year of injury (p  0.001), GCS (p  0.016), Injury
Severity Score (p  0.001), age (p  0.001) and pupil reactivity (p  0.001). Surgery was performed within 4 hours in 27%
of all cases. The time interval from injury to craniotomy and
direct admission to a neurosciences unit were not predictive
of survival in multivariate analysis.
Conclusions. A significant improvement in survival over
the last 20 years was observed after controlling for multiple
prognostic factors. Prospective trials and cohort studies are
expected to elucidate the distribution of functional outcome
in survivors.

WM2–7: Post-traumatic hydrocephalus: A systematic
review
N. Jayakumar¹ & E. McKintosh²
¹Barts and The London School of Medicine and Dentistry,
London, UK, ²The Royal London Hospital, London, UK
Objectives. Our objective was to conduct a systematic review
of the published literature on post-traumatic hydrocephalus
(PTH) to consolidate the existing knowledge on this entity.
Design. Systematic review.
Subjects. Patients with traumatic brain injury (TBI) who
develop PTH.
Methods. A systematic search of MEDLINE and EMBASE was
conducted for relevant articles published until May 2015,
using a pre-defined search strategy. The database search was
done according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.
Results. From an initial 2647 articles, 691 articles were
screened for inclusion. Finally, 39 articles were included in
the study for further evaluation. PTH is a serious complication of traumatic brain injury (TBI) but its reported incidence
varies from study-to-study – as rare as 0.3% to as high as
33.9%. A total of 16166 patients were included in this review
with a median age of 36. The median incidence of PTH was
11.96%. A third of studies evaluated PTH in the context of
TBI managed with a decompressive craniectomy (DC). Predictors of PTH include (1) age; (2) traumatic subarachnoid
haemorrhage; (3) intraventricular haemorrhage; (3) DC; (4)
lower admission GCS; and (5) craniotomy superior limit.
Conclusions. PTH is an uncommon complication of TBI but
it is associated with an unfavourable outcome. DC’s relationship with PTH asks important questions on the continued
use of this procedure.

WM2–8: Demographic data and indicators of outcome for
patients with traumatic brain Injury (TBI) admitted to a
single UK intensive care unit in one year
S. O’Connor¹, C. Hand¹, B. Shuker¹, R. Dardis²,
S. Joshi² & S. Siddique²
¹Warwick Medical School, Coventry, UK, ²University Hospital
Coventry & Warwickshire, UK
Objectives. To document demographic data and identify
early indicators of outcome in TBI patients admitted to one
intensive care unit (ICU) in the UK.
Design. Retrospective Study.
Subjects. All acute TBI patients admitted to a single UK
neurosurgical centre during 2013.
Methods. Information was gathered from the head injury data
collected on behalf of TARN (Trauma Audit and Research
Network) and i.Patient Manager (iPM), a local database of
head injury patients.
Results. The total number of TBI admissions was 324, with
96 (30%) admitted to ICU for neurosurgical indications. Of
these admissions, the mean age was 50 years and 72% were
male. The predominant mechanisms of injury were falls
(41%) and vehicular collision (33%). 33% had mild-TBI (GCS
13–15), 28% moderate-TBI (GCS 9–12) and 39% severe-TBI
(GCS 3–8). 61% required an operation, with 32% requiring
multiple operations. Outcomes at discharge as per Glasgow Outcome Scale (GOS) were Death 24%, Severe Disability 21%, Moderate Disability 14% and Good Recovery
37%. GOS was significantly associated with (1) Probability
of survival (Ps) score (p  0.001), (2) GCS (p  0.049), and
(3) Number of operations (p  0.05). Radiologically, GOS
was significantly associated with brainstem compression
(p  0.037), whilst intra-ventricular haemorrhage (IVH)
approached significance (p  0.056).
Conclusions. TBI patients admitted to ICU were predominantly males suffering falls or vehicular collisions. Predictive factors for outcome, in order of significance were Ps
score, Brainstem compression, GCS, Number of operations
and IVH.

WM2–9: A peg fracture is not the NOF of Neurosurgery:
10 years of C2 fractures
M. Kommer¹, C. Mathieson¹, M. Purcell² &
C. Barrett¹
¹The Institute of Neurological Sciences, Glasgow, UK, ²The
Queen Elizabeth National Spinal Injuries Unit for Scotland,
Glasgow, UK
Objectives. To assess the outcomes of elderly patients with C2
fractures.
Design. Retrospective analysis.
Subjects. Patients referred with C2 fractures between January
2005 and December 2014.
Methods. Patients were identified from referral sheets and a
database. Notes of patients admitted were reviewed.
Results. 290 patients with C2 fractures were referred; of
these 28 were admitted. Of those not admitted 214 (82
percent) were over 65 years old. The most common mechanism of injury was a fall (93 percent). At review 99 patients
were alive at an average of 38.3 months from injury (range:

Parallel Sessions
3.4–117.5 months), 85 patients were deceased with an average survival of 11.8 months (range: zero days to 117.5
months) and survival was unknown for 27 patients. 57.6
percent of over 65s were alive at one year. 28 patients were
admitted with C2 fractures; average length of stay was 14.7
(range 1–88) days. 23 patients were initially managed with
a halo, two with fixation and two with traction and one in
a Miami J collar. Of those admitted 13 were over 65 years;
seven were alive at an average of 38 months from injury
(range: 3.7–116.8 months), five deceased with an average survival of 45.5 (range 17.9–95.7) months and one
unknown. Only one patient initially managed in a halo
subsequently required surgical fixation.
Conclusions. Despite our study population having a lower life
expectancy than many parts of the UK, patients over 65 with
C2 fractures had good outcomes. Halo fixation and Miami
J collars were well tolerated with low rates of conversion to
surgical intervention.

MAIN SESSION – Wednesday 9th September
WM3 – ‘Reassembled, Slightly Askew’ an immersive,
audio-based drama about a patient’s experience with
intra-cranial infection
S. Yee & R.S. McConnell
Royal Victoria Hospital, Belfast, UK
Objectives. Heighten a sense of empathy amongst healthcare
professionals caring for neurosurgical patients.
Design. Participants are encouraged to experience an abstract
from ‘Reassembled, Slightly Askew’ an audio-based artwork
which guides listeners through the journey experienced by
the sufferer of a subdural empyema. We would like to present
in a quiet environment close to the trade exhibition with an
initial early platform presentation by the authors to encourage participation.
Subjects. Individual descriptive narrative, by the presenting
author, of her descent into, emergence from and rehabilitation following coma.
Methods. Technology produced in conjunction with the
Sonic arts research centre at Queens University Belfast
generates a three-dimensional spatially orientated experience in which listeners feel they are actually inside the
patients head. This is created while wearing headphones
and an eye mask, and lying in a hospital bed. Participants
experience descent into coma, craniotomies, early days of
rehabilitation in hospital and re-integration into the world
with a hidden disability.
Results. This provides a unique and powerful insight into the
patient experience.
Conclusions. Sonic art and personal narrative is a useful
tool in the education of medical and allied personnel
caring for comatose, dependent adults and children. The
listener experiences much of the frustration, indignity
and hidden disability of patients. This modifies practice
by developing a deeper sense of empathy with those we
care for.
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PARALLEL SESSION – Wednesday 9th September
WP1 – Free Paper Session – Paediatrics/Hydrocephalus
WP1 -1: The application of adult traumatic brain injury
models in a paediatric cohort
A.M. Young, M. Guilfoyle, H. Fernandes, M. Garnett,
S. Agarwal & P.J. Hutchinson
Addenbrooke’s Hospital, Cambridge, UK
Objectives. Two international models namely, CRASH and
IMPACT models have been identified to be the most reliable
modalities for predicting outcome in traumatic brain injury
in adults. Here we apply these models to a paediatric cohort.
Design. Retrospective cohort study
Subjects. Paediatric severe traumatic brain injury patients
admitted to Paediatric Intensive Care Unit (PICU) between
January 2009 and December 2013.
Methods. Individual risk of 14-day mortality was calculated
using CRASH models, and risk of 6-month mortality was
calculated with IMPACT models. Model accuracy was determined by standardised mortality ratio (SMR  observed/
expected deaths), discrimination was evaluated as the area
under the receiver operating curve (AUROC), and calibration
was assessed using the Hosmer–Lemeshow X2 test.
Results. 94 patients with an average age of 7.3 years were
admitted to PICU with a traumatic head injury. Mortality
was 12.7% at 14 days and at 6 months. For CRASH-Basic
SMR  1.42 and both calibration (p  0.64) and discrimination (AUROC  0.92) were good. For IMPACT-Core
SMR  1.03 and the model was also well calibrated (p  0.34)
and had good discrimination (AUROC  0.85). Poor outcome was observed in 17% of the cohort and identified with
CRASH-Basic and IMPACT-Core to varying degrees (SMR
0.89 vs. 0.67) and calibrated at (p  0.38 vs. p  0.59) with a
discrimination of (AUROC 0.83 vs. 0.92).
Conclusions. Adult head injury models can be applied with
sufficient accuracy to identify predictions of morbidity and
mortality in paediatric traumatic brain injury.

WP1–2: Defining an anatomical target for free-hand
ventricular catheterisation in parietal VP shunt insertion:
A radio-anatomic study
N. Carleton-Bland
Salford Royal Hospital, Salford, UK
Objectives. Insertion of ventriculo-peritoneal shunts is one of
the most commonly performed operation in neurosurgery1.
However, it is recognised that free-hand placement of catheters is suboptimal and there is good evidence that neuronavigated ventricular catheters reduce misplacement1. In
this study we hope to better define an anatomical target, so
that the surgeon can construct a trajectory from Keen’s point
and has a reliable, evidence-based target to use, in cases
where neuro-navigation is unavailable.
Design. A Keen’s point entry point was measure in 3 planes on
the neuro-navigation workstation and then a trajectory was
planned to bisect the ipsilateral lateral ventricle in 3 planes.
The line of this trajectory was extended to the opposite skull,
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and the ‘target’ point was measured to a bony landmark reference point.
Subjects. 62 scans were included.
Methods. A BrainLAB work station was utilised to perform
the measurement.
Results. The average target point was 11mm lateral to the contralateral lateral canthus, and 42mm superior to the canthus.
Conclusions. We have defined a new target for ‘Keen’s point’
ventricular catheter insertion. This point will enable the surgeon to construct a trajectory that is likely more reliable than
traditional trajectories. This does point and does not negate
the use of neuro-navigation for safe ventricular cannulation,
but is a useful adjunct if neuro-navigation is unavailable.

References
1. Effect of electromagnetic-navigated shunt placement on failure
rates: a prospective multicenter study. Hayhurst C, Beems T,
Jenkinson MD, Byrne P, Clark S, Kandasamy J, Goodden J, Nandoe
Tewarie RD, Mallucci CL, Journal of Neurosurgery 2010, 113(6),
1273–1278.
2. A guide to placement of parietooccipital ventricular catheters.
Technical note. Howard MA 3rd1, Srinivasan J, Bevering CG, Winn
HR, Grady MS Journal of Neurosurgery 1995, 82:300–304.

WP1–3: Continuous multimodality monitoring in children
after traumatic brain injury
A. Young¹, J. Donelly1, M. Czosnyka1, I. Jalloh1,
H. Fernandes1, M. Garnett1, S. Agrawal2 &
P.J. Hutchinson1
¹Department of Neurosurgery, 2Paediatric Intensive Care
Unit, Addenbrooke’s Hospital, Cambridge, UK
Objectives. The use of multimodality monitoring in acute
traumatic brain injury (TBI) is regularly employed. Paediatric studies are less frequent; here we present a pilot study to
demonstrate this analysis in children.
Design. Prospective case series.
Subjects. 12 paediatric TBI patients admitted to the Addenbrooke’s Hospital Paediatric Intensive Care Unit (PICU)
between August 2012 and December 2014.
Methods. Patients were monitored using data acquisition
software (ICM®, Cambridge Enterprise, Cambridge, UK).
Results. At 6 months 8/12 (66%) of the cohort survived the TBI.
The median intracranial pressure (ICP) was significantly different between groups, 13.07  3.23 mmHg in survivors compared to 21.64  42.90 mmHg in those who died (p  0.003).
Furthermore survivors had ICP  20 mmHg for 9.73  9.84 %
of the monitoring period compared to non-survivors who had
a raised ICP for 60.47  67.40 % of time (p  0.003). There were
significant differences with regards to deviation from optimal
CPP (CPPopt). In survivors, CPP-CPPopt was between -10
mmHg and 10 mmHg for 90.68  12.64 % of the time recorded
compared to 70.61  21.78 % in non-survivors (p  0.02). The
pressure reactivity index (PRx) provided significant outcome
separation with survivors measured at 0.02  0.27 a.u. compared to non-survivors at 0.39  0.62 a.u. (p  0.02).
Conclusions. Our observations provide further evidence that
multi-modality monitoring is useful in children with TBI.
ICP, PRx and deviation of CPP from CPPopt appear to be the
strongest determinants of outcome.

WP1–4: Endoscopic third ventriculostomy in adults;
long-term outcomes
J.R. Ellenbogen¹, M. Waqar², C. Mallucci³ &
M.D. Jenkinson¹
¹The Walton Centre for Neurology and Neurosurgery,
Liverpool, UK, ²University of Liverpool, Liverpool, UK, ³Alder
Hey Children’s Hospital, Liverpool, UK
Objectives. To describe the long-term efficacy and outcomes
of endoscopic third ventriculostomy (ETV) in adults with
hydrocephalus.
Design. Single-institution retrospective review.
Subjects. Adult ( 16 years) patients treated with an ETV
between 1998 and 2013.
Methods. Patients were divided into two groups: primary ETV
for previously untreated or newly diagnosed hydrocephalus;
and secondary ETV in patients with prior shunts presenting
with shunt malfunction. ETV outcome was deemed successful if patients remained shunt-free after ETV.
Results. 263 patients were included. Median age: 41 (range
16–84) years. Median follow-up period: 92 (range 1–189)
months. The primary and secondary ETV groups contained
194 and 69 patients, respectively. Operative complications
occurred in 13 patients (5%). 18 patients (7%) required either
one or more repeat ETV procedures, of which 12 (67%)
remain shunt-free. A successful outcome was obtained in 203
patients (77%). ETV failure occurred in 60 patients and the
median time to failure was 1.3 months. Failure was noted to
occur at up to 10 years postop (range 0.1–123.7 months). The
majority (87%) of failures occurred within two years (Fisher’s
Exact, p  0.001). The primary ETV group had a higher rate
of ETV success (Fisher’s exact, p  0.004) and ETV survival
(log-rank, p  0.004). The commonest primary and secondary indications for ETV were tumour (29%) and mechanical
shunt blockage (21%). In the primary ETV group, success
rates by diagnosis were as follows: aqueduct stenosis 93%;
long-standing overt ventriculomegaly in adults 88% and
tumours 73%.
Conclusions. ETV is a safe procedure with excellent rates of
long-term efficacy. However, late failure can occur and longterm follow-up is required.

WP1–5: Outcomes for patients having endoscopic third
ventriculostomy over a 3-year period in a single UK
neurosurgical centre
A. Natalwala, T. Hammett, G. Tooby & S. Howarth
Queen’s Medical Centre, Nottingham, UK
Objectives. To investigate outcome following endoscopic
third ventriculostomy (ETV) for obstructive hydrocephalus.
Design. Retrospective case note audit.
Subjects. All ETV cases from 2012 to 2015 (n  43).
Methods. Anonymised data from at a single neurosurgical
centre in Nottingham UK was analysed.
Results. Male-to-female ratio was 1.3:1 (24 male). Median
age was 27 years. Age range varied from less than 1 to 78
years of age. There were 17 paediatric cases. The most
common presenting symptoms were pressure related, i.e.
headache (n  36; 84%). 16 (37%) patient had hydrocephalus
secondary to a tumour and 17 (40%) had aqueductal steno-
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sis. 6 (14%) already had a shunt prior to ETV. In 5 (12%) cases
ETV was attempted but not performed due to high risk/the
process being technically not possible. 9 (21%) patients also
had a tumour biopsied. Mean length of stay was 11.5 days.
2 (1%) patients had post-operative haemorrhage, 3 (1%)
had medical complications. 27 (63%) required no further
intervention after successful ETV, 1 patient required lumbar
puncture (LP), 12 (28%) needed a shunt and 2 had a combination of LP and shunt. Mean time to ETV failure in patients
that required further procedures was 74.5 days.
Conclusions. Excluding patients who had ETV but no ventriculostomy, our ETV patency rate was 71%. Success rates
up to 83% are reported in the literature depending on
indication. Mean time to ETV failure was similar to previous reports and complication rate was lower (4.7 v 5.8%).
ETV is a safe and effective treatment for obstructive hydrocephalus and has many advantages over shunt insertion in
adult and paediatric populations. Further large-scale data
is required.

Reference
1. The role of endoscopic third ventriculostomy in adult patients
with hydrocephalus. Jenkinson MD, Hayhurst C, Al-Jumaily M,
Kandasamy J, Clark S, Mallucci CL. J Neurosurg. 2009 May;110
(5):861–6.

WP1–6: Programmable resistance valve bench testing
R. Sinha1, P.J.A. Hutchinson1, M. Czosnyka1, R. Purcell2,
J.D. Pickard1 & R.H.H. Barr2
1Addenbrooke’s Hospital, Cambridge, UK, 2Technicam,
Newton Abbot, UK
Objectives. To test the programmable resistance valve (PRV),
a surgical device under development, in controlling the rate
of external cerebrospinal fluid (CSF) drainage using real CSF
from patients.
Design. Laboratory testing of apparatus.
Subjects. CSF obtained post-operatively from consented
patients was passed through the valve, no active patient
involvement.
Methods. Clear and blood-stained CSF samples were passed
through the PRV at its different settings from varying column heights to simulate different pressure heads driving
the CSF in Vivo. Recorded times were converted into flow
rates.
Results. For clear CSF mean flow rates from a column height
of 130cm were setting 1–4.3 ml/min, setting 2–2.9 ml/min,
setting 3 - 2.3mls/min and setting 4 - 1.9 ml/min. For bloodstained CSF mean flow rates from a column height of 20cm
were setting 1–1.2 ml/min, setting 2 - 0.6 ml/min, setting 3
- 0.36 ml/min and setting 4 - 0.18 ml/min.
Conclusions. The PRV consistently controlled CSF passage at
the 4 settings and from different pressure heads over multiple timed tests. Flow rates of CSF remained constant with
both clear and blood-stained CSF. There was no evidence of
blockage or valve dysfunction during testing for periods of
up to 4.5 hours. For further testing with patients in a clinical setting, these tests indicate that a circuit/column length
of less than 20cm would give clinically useful drainage rates
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and may even allow patients to be mobile during drainage,
unlike current standard apparatus.

WP1–7: Evolving trans-sphenoidal surgical management
of paediatric craniopharyngiomas: a single surgeon’s
experience
A. Sheikh & A. Tyagi
Leeds General Infirmary, Leeds, UK
Objectives. To review single surgeon’s experience of paediatric craniopharyngioma management and its evolution with
time.
Design. Retrospective review of case records, digital imaging
and operative records.
Subjects. 8 paediatric patients were identified over past 14
years operated by the senior author.
Methods. Retrospective review of medical records, imaging
and operative details was undertaken.
Results. Earlier experience was of microscopic transsphenoidal approach in 3 patients. Subsequently the last 5
patients were operated upon via endonasal trans-sphenoidal
approach. In 4 patients this was a primary procedure, while
the other 4 had it as a secondary procedure after recurrence
following an earlier debulking.
Conclusions. Trans-sphenoidal debulking of paediatric craniopharyngiomas remains a safe option in selected patients
with infra-diaphragmatic lesions. With advent of high
definition endoscopes and improving expertise, endonasal
approach has shown its value in optimising resection with
better outcomes, both from tumour recurrence as well as
nasal disruption point of view.

Reference
1. The trans-sphenoidal resection of pediatric craniopharyngiomas:
a case series. Jane JA Jr1, Prevedello DM, Alden TD, Laws ER Jr. J
Neurosurg Pediatr. 2010 Jan;5(1):49–60.

WP1–8: The role of pre-operative neutrophil–lymphocyte
count ratio in predicting the histological grade of
paediatric intrinsic tumours
J. Wilson, A. Tyagi, J. Goodden, G. Sivakumar &
P. Chumas
Leeds Children’s Hospital at the Leeds General Infirmary,
Leeds, UK
Objectives. Neutrophil–Lymphocyte Count Ratio (NLCR) is
an established prognostic marker for renal, lung and colorectal carcinomas, and has been suggested to be predictive of
histological grade in adult intrinsic primary brain tumours.
The aim of this investigation was to investigate whether the
NLCR in paediatric intrinsic tumours can be predictive of the
final histological grade.
Design. Retrospective analysis at a single centre.
Subjects. Patients less than 18 years old at the time of surgery
who underwent tumour-related procedures from 2006 to 2015.
Methods. Craniopharyngiomas, recurrent tumours and
metastases were excluded. Pre-operative NLCRs (collected
before the administration of steroids) were matched with
final histological diagnosis for each patient.
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Results. From 214 procedures recorded, 134 procedures for
primary intrinsic tumours were identified. Preliminary data
available from 36 patients produced 19 patients with lowgrade tumours and 17 patients with high-grade tumours.
The mean NLCR in the low-grade cohort was 2.56 (1.21–3.96)
and the high-grade cohort was 2.67 (1.90–3.48). This was not
statistically different, but further analysis on the remaining
98 patients will be presented.
Conclusions. The evidence to support or refute the effectiveness of NLCR to predict histological diagnosis in paediatric
intrinsic tumours remains to be published. At the conference,
we will present the full analysis of all 134 patients and conclusions as to whether the NLCR has a reliable predictive value.

WP1–9: The association between the accuracy of
free-hand EVD placement and the need for revision
F. Sharouf, R. Nannapaneni, I. Bhatti & M. Zaben
University Hospital of Wales, Cardiff, UK
Objectives. Accurate placement of external ventricular drain
(EVD) is paramount to reduce post-operative complications
and revisions. In our unit, all EVDs are inserted as a free-hand
procedure in theatres. We audited the accuracy of EVD placement and the rate of misplacement-associated revisions.
Design. A retrospective study
Subjects. 62 Patients underwent 67 EVD insertions (42 SAH/
IVH, 9 spontaneous ICH and 11 others)
Methods. Clinical patients’ records were reviewed for the
diagnosis and post-operative EVD revision. Post-EVD-insertion brain CTs were evaluated for EVD catheter tip position
and associated haemorrhage. EVD position was classified
in target, off target or misplaced if the drain tip was in the
ipsilateral frontal horn, elsewhere in a CSF space or in brain
parenchyma, respectively. Association between misplacement and rate of EVD revision and haemorrhage was then
studied.
Results. A total of 67 consecutive post-EVD insertion scans
were reviewed; of which 58 were frontal (84% right frontal).
42.1% EVD tips were in the ipsilateral frontal horn, 43.9%
were in a different CSF space and 14% were intraparenchymal. There was no EVD-associated bleeding. 5 EVDs needed
revision, three of which were misplaced in brain parenchyma.
1 in the 3rd ventricle and the other in target.
Conclusions. Although the association between EVD
misplacement and the need for revision remains a controversy, our cohort shows that the majority of misplaced
EVDs needed revision. Measures to improve EVD placement accuracy with a reasonable preparation time are
needed.

MAIN SESSION – Thursday 10th September
TM1 – Free Paper Session – Neurovascular
TM1 -1: Aneurysm morphology determines future risk of
rupture: A prospective discriminant model
P. Kalsi, K.M. Prasad, R. Padmanabhan & S. Marsden
James Cook University Hospital, Middlesbrough, UK

Objectives. To test the hypothesis that aneurysms that rupture
are morphologically completely different from aneurysms
that do not and lay the foundation for a detailed study to
develop such a model to help clinical decision making.
Design. Prospective cross-sectional study
Subjects. 27 aneurysms in 16 patients, 15 unruptured, 12
ruptured.
Methods. Morphological data including parent vessel diameter, branch vessel diameter, neck size, dome height, dome
width and outflow angles were recorded from CT angiograms and digital subtraction angiograms. Discriminant
analysis was carried out to determine what coefficients of
the independent determinants yielded the greatest separation between the ruptured and unruptured group of aneurysms. The model was then tested on the original sample for
cross-validation and aneurysms misclassified by the model
identified.
Results. Discriminant function analysis was worthwhile with
the F test on the overall fitness of the model being significant
in our sample (p  0.04). Out of the 27 aneurysms (15 unruptured and 12 ruptured), the discriminant model was able to
successfully classify 23 aneurysms into their correct group,
with a misclassification rate of 14.8%. The receiver operating
curves had an area under the curve of 0.9.
Conclusions. It seems possible to identify which aneurysms
will rupture and which will not, based on morphological
characteristics that can be easily derived from routinely
obtained imaging. This may have a significant impact on
how we manage unruptured aneurysms and merits further
detailed study.

TM1–2: Proposed new management for dysbaric spinal
cord injury
B Mathew1 & G. Laden2
1Hull Royal Infirmary, Hull, UK 2Clinical Hyperbaric Unit Hull
East Riding Hospital East Yorkshire
Objectives. Review past and improve future outcomes.
Introduction. Scuba diving spinal cord decompression sickness (DCS) results from free gas hypothesised to cause injury
by three possible mechanisms: arterial embolism, venous
congestion and in situ gas formation; all suggest reperfusion
injury. Spinal DCS like “secondary spinal cord injury” following vascular surgery presents as painless paralysis that may
lead to life-long disability. Sport diving is increasing in popularity; conservative diving does not guarantee prevention,
severe DCS is rare, and rapid recompression is not always
effectual. DCS affects a predominantly young, active, and
productive group.
Design. Retrospective analysis of 400 cases of DCS identified those with severe spinal cord injury, with follow-up  5
years. Examined evidence for treatment of decompression
illness and treatment of secondary spinal cord injury arising
from similar pathophysiology.
Results. All patients were optimally managed, though 12 had
significant injury, requiring rehabilitation. All 12 had altered
sphincter function at follow-up. No patient reported sexual
dysfunction, three have severe motor deficit. Two are in
wheelchairs with paraparesis, one has persisting CES with
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catheter dependence. One initially improved, but developed
delayed paraparesis.
Conclusions. Recompression treatment alone can fail to
resolve spinal cord dysfunction. There is good evidence from
thoracic AAA repair that a lumbar drain (prophylactic or
treatment) is effective in reducing neurological dysfunction.
As the pathophysiology of scuba-diving-induced paraplegia
and “secondary spinal cord injury” following aortic repair
have a common pathway a new treatment paradigm, to
include a lumbar drain, is proposed.

TM1–3: Endovascular treatment with detachable
coils versus microsurgical clipping for the treatment
of ruptured intracranial aneurysms; an up-to-date
systematic review of randomised controlled trials
G. Sokratous
Royal Preston Hospital, Preston, UK
Objectives. The aim of this review is to present the latest
evidence comparing the two treatment modalities in the
treatment of SAH due to ruptured intracranial aneurysms.
Design. Systematic review of existing literature.
Subjects. Subarachnoid haemorrhage; microsurgical clipping; endovascular coiling.
Methods. Review of the literature through MEDLINE,
EMBASE and Cochrane library was performed from 1946 up
to date. Five RCTs comparing the two treatment modalities
were identified and included. Primary outcome is the percentage of patients who were dead or dependent at follow-up
based on the modified Rankin score.
Results. Five prospective randomised controlled trials are
included in the study of which ISAT and BRAT have now published or reported long-term follow-up outcomes of up to
18.5 years following treatment. The benefit shown at one year
in favour of the endovascular coiling becomes not significant
in the long term with no difference in the independence rates
for the two groups. Clipping is associated with higher rates of
symptomatic vasospasm and/or new onset cerebral infarct
and coiling is associated with higher rates of incomplete
aneurysm occlusion and repeat bleedings.
Conclusions. The short-term benefit associated with endovascular coiling is lost in the long term and more trials are
needed to investigate the quality of life of patients in the long
term, the cost effectiveness of the two techniques and the significance of the higher rates of incomplete aneurysm occlusion observed in patients treated with detachable coils.

TM1–4: PulseRider-assisted treatment of wide-necked
intracranial bifurcation aneurysms – safety and feasibility
study
S. Mukherjee¹, A. Chandran², A. Gopinathan¹,
M. Putharam², T. Goddard¹, K. Deniz¹, S. Ross¹,
P. R. Eldridge² T. Patankar¹ & H. Nahser²
¹Leeds General Infirmary, Leeds, UK, ²The Walton Centre for
Neurology and Neurosurgery, Liverpool, UK
Objectives. To assess the safety and feasibility of the PulseRider device – a novel endovascular stent – in the treatment
of wide-necked intracranial bifurcation aneurysms.
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Design. Prospective data collection, retrospective analysis.
Subjects. 11 patients underwent PulseRider-assisted coil
embolisation of intracranial bifurcation aneurysm at two
Neurosurgical units between January 2014 and January
2015.
Methods. Data were collected on patient demographics,
aneurysm characteristics, procedural details, complications,
immediate angiographic outcome, 3-month follow-up modified Rankin score (mRS), and 6-month follow-up magnetic
resonance angiography.
Results. 11 patients had a mean age of 63 years and a male:female
ratio of 6:5. In all cases complete immediate angiographic
occlusion was achieved (Raymond 1). There was no occurrence of aneurysm rupture, vessel dissection, or thromboembolic events during the procedures. At 3-month follow-up, 8
and 3 patients had mRS scores of 0 and 1, respectively. To date,
7 patients have had 6-month follow-up magnetic resonance
angiography showing complete aneurysm occlusion.
Conclusions. We have presented the first study in Europe and
the largest case series to date of the PulseRider device for the
treatment of complex wide-necked intracranial bifurcation
aneurysms. In our early experience, PulseRider is an effective neck remodelling device that provides a scaffold to allow
satisfactory coiling of wide-necked bifurcation aneurysms.
Further data are needed to assess medium- and long-term
outcomes with PulseRider.

TM1–5: Endovascular treatment of cerebral aneurysms
using the Woven EndoBridge technique in a single centre:
Preliminary results
A.L.D. Lawson, K. Deniz, A. Tyagi, S. Ross, T. Goddard &
T. Patankar
Leeds Teaching Hospitals, Leeds, UK

TM1–7: Epidemiology of non-traumatic subarachnoid
haemorrhage – A Royal London experience and what we
found!
V. Prasad, E. Papadopoulos, M. Ganau & J. Wadley
Royal London Hospital, UK
Objectives: SAH due to rupture of intracranial aneurysms
accounts for 5–10% of all strokes (WHO 2006-Neurological
report). AH treated at Royal London Hospital (RLH) were
compared to UK database to get a better understanding of
aetiology and treatment.
Design: Retrospective study.
Subjects: All adults with CT showing SAH or positive lumbar
puncture (xanthochromia/bilirubin) undergoing EVD/clipping/coiling/palliative care were included. Post-traumatic SAH
and patients with insufficient diagnostic data were excluded.
Methods: Clinical/radiological data from 304 SAH cases
treated at RLH (2009-13) and recorded on Trust database
were reviewed by 2 independent investigators.
Results: F/M ratio was 1.2/1; age range and mean were 18–
94 years and 54 years, respectively. 301/304 were first-time
events with only 3 recurrent events. First-month fatality
was 36%. Fatality on admission was 3.6%. Early EVD insertion in WFNS  4 SAH gave a higher GOS ( 4) at discharge
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than clipping/coiling plus delayed EVD (6.9 vs 3.6%). Early
re-bleed post coiling ( 30days) occurred in 1.7%.
Conclusions: Huge demographic variations occurring across
the UK are perhaps more evident in Greater London: as the
catching area of RLH shifts to an Eastern European and Asian
ethnicity, the epidemiological/pathological aspects of SAH
change accordingly: SAH incidence is increasing ( 30% per
year) with an upward age-specific trend and higher rate in
women. Commonest aneurysmal sites are AcomA, followed
by PcomA and MCA. Aneurysm neck  5mm, HTN and
Fisher Grade  4 are risk factors for re-bleed.

TM1–8: Validating the Fisher and modified Fisher scales as
predictors of delayed ischaemic neurological deficit
S.C. Martin¹, M.K. Teo², E.J. St.George³ & N. Suttner³
¹John Radcliffe Hospital, Oxford, UK, ²Stanford University,
California, USA, ³Institute of Neurological Sciences, Glasgow, UK
Objectives. To identify whether or not blood load grading
systems are correlated with the likelihood of development
of delayed ischaemic neurological deficit (DIND). The modified Fisher system was proposed recently claiming that the
original system did not correlate above grade 3. We aim to
reassess each of these systems in our cohort.
Design. Retrospective analysis of prospectively collected
data.
Subjects. 609 consecutive patients with a confirmed diagnosis of SAH
Methods. Admission CT scans were independently graded by
two raters. Patients that were not accepted to the department
of neurosurgery were excluded. Inter-rater agreement was
calculated using Cohen’s kappa coefficient, and the rate of
DIND assessed against increasing grade.
Results. Fisher grade had a high level of inter-rater agreement
(Kappa  0.946  0.011; 95%CI: 0.924–0.968), and showed
positive correlation at all grades for DIND (Fisher 1: 4.9%,
Fisher 2: 12.3%, Fisher 3: 14.9% and Fisher 4: 32%, P  0.00001).
Furthermore, increasing Fisher grade was highly correlated
with poor outcome and with mortality (P  0.0001). Modified Fisher grade (1–4) had a higher level of inter-rater agreement (Kappa  0.966  0.009; 95% CI: 0.949–0.984), and also
showed positive correlation at all grades for DIND (7.6%,
21.1%, 21.8% and 30%, respectively, P  0.00003). Increasing
modified Fisher grade was highly correlated with poor outcome and with mortality (P  0.0001).
Conclusions. Both grading systems are highly correlated with
risk of development of DIND and with clinical outcome.
However, the modified Fisher grading system has a higher
index of inter-rater agreement.

TM1–9: Woven EndoBridge (WEB device) – Its role in
endovascular management of cerebral aneurysms;
Efficacy and safety profile and implications for patients
and neurosurgical units
P.J. Maliakal, Y.A. Radhi, L. Harrison & R.v. Dijk
Hull Royal Infirmary, Hull, UK
Objectives. To discuss the retrospective data analysis of
the use of recently available intra-saccular flow-disruption
WEB device in the endovascular management of complex

ruptured and unruptured cerebral aneurysms in over 30
patients at a single UK neurosurgical centre.
Design. Retrospective, unblinded study.
Subjects. Over 30 patients with complex ruptured or unruptured cerebral aneurysms.
Methods. Retrospective, unblinded study of safety and efficacy in over 30 consecutive patients with complex ruptured
or unruptured cerebral aneurysms who received endovascular treatment with WEB device at our centre.
Results. No web-device-related neurological morbidity or
mortality. Excellent efficacy as demonstrated by short- to
medium-term MRA follow-up showing aneurysm occlusion
in all subgroups apart from a small group of patients who had
WEB treatment of recanalised aneurysm sacs in previously
coil-embolised aneurysms where the results for continued
aneurysm occlusion were less than satisfactory. Other factors such as reduced procedural time, reduced radiation
exposure, reduced critical care and hospital stay were also
observed.
Conclusions. Recent advances in endovascular management of
cerebral aneurysms such as the WEB device have led to safer
and more efficient management of complex cerebral aneurysms. Initial experience suggests that web device is a safe and
efficient tool for the treatment of complex cerebral aneurysms.

Reference
1. Woven Endobridge (WEB) Device for endovascular treatment
of ruptured intracranial wide-neck aneurysms: a singlecenter experience. Caroff J1, Mihalea C, Dargento F, Neki H,
Ikka L, Benachour N, Moret J, Spelle L. Neuroradiology. 2014
Sep;56(9):755–61.

TM1–10: Stereotactic radiosurgery for cerebral AVMs.
Preliminary results
N. Saleem¹, G. Wright², T. Patankar³, R. S⁴ & A. Goddard³
¹Department of Neuroradiology, Leeds General Infirmary,
Leeds UK, ²Bexley Wing Gamma Knife Centre, St James’
University Hospital, Leeds UK, ³Neuroradiology Department,
Leeds General Infirmary, Leeds UK, ⁴Department of
Neurosurgery, Leeds General Infirmary, Leeds UK
Objectives. Stereotactic radiosurgery (SRS) for cerebral AVMs
is a relatively newly established service in our institution.
We reviewed outcomes of cerebral AVMs treated with SRS in
our institution and compare these outcomes with published
literature.
Design. Retrospective and prospective observational audit.
Subjects. All patients with a diagnosis of cerebral AVM (symptomatic or incidentally detected).
Methods. Retrospective review of local database, to identify
all patients undergoing SRS for cerebral AVMs from Dec 2011
to Sep 2014. Pre-treatment Spetzler–Martin (S-M) and Pollock–Flickinger (P-F) scores obtained. 2-year post-treatment
follow-up imaging reviewed to assess for treatment response
and radiation-induced parenchymal changes. Follow-up
clinic letters reviewed to assess for any adverse clinical events
in the interim.
Results. 28 patients (50% males); age range: 18–67 years. No
S-M grade-5 lesion was treated. No lesion had a P-F score
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of  2 8 patients have had 2-year follow-up with 6/8 showing
complete obliteration and 2/8 near-complete obliteration
who are subject to ongoing follow-up. There have been no
significant radiation induced parenchymal changes on MRI
examination. No adverse clinical events are reported so far;
specifically no interval haemorrhage.
Conclusions. In the post ARUBA landscape, demonstration
of safety and efficacy of SRS for cerebral AVMs is critically
important. We report no adverse clinical events and good
treatment outcomes so far in our unit.

TM1–11: The prevalence of cerebral vascular anomalies
detected in various diagnostic subgroups of subarachnoid
haemorrhage in the modern era
S.C. Martin¹, M.K. Teo², M.Y. Chong³, E.J. St. George⁴ &
N. Suttner⁴
¹John Radcliffe Hospital, Oxford, UK, ²Stanford University,
California, USA, ³University of Glasgow, Glasgow, UK,
⁴Institute of Neurological Sciences, Glasgow, UK
Objectives. To assess the rate of vascular anomalies following
confirmed SAH by either CT or by LP. Further, to elucidate the
frequency of aneurysms at different anatomical locations.
Subjects. 609 consecutive patients with a confirmed diagnosis of SAH.
Methods. Retrospective analysis of prospectively collected
data. Confirmed SAH was defined as positive CT scan, or by
positive LP following negative CT scan. Cases with Inconclusive LP or non-diagnostic CSF samples were included.
Results. 526/609 were deemed fit for further investigation.
383 of these patients harboured a total of 498 cerebral aneurysms (multiple in 23.5%). Of the 452 CT-positive spontaneous SAH cases, 383 (84.7%) aneurysms were identified. There
were also 13 AVM, 2 dAVF, 4 vertebral dissections, 3 reversible cerebral vasoconstriction syndrome and 1 moyamoya
disease. There was no identifiable cause of SAH in 51/452
(11.3%). 74 patients were diagnosed solely by positive LP, 32
vascular anomalies were identified (diagnosis rate 43.2%),
of which 30 were aneurysms and 2 were AVMs. The rate of
identification of anomalies causing SAH was significantly
lower for LP than CT positive (P  0.0001). O46 patients had
an inconclusive LP. Of these patients, 41 underwent further
angiographic imaging. Only 3 of these patients had lesions
requiring treatment. 2 aneurysms: 1 was clipped, 1 was
coiled, and there was 1 vertebral artery dissection that was
treated by endovascular occlusion.
Conclusions. The rate of cerebral aneurysms in CT-positive
SAH is in-line with the published literature, while those
patients diagnosed following diagnostic or inconclusive LP is
significantly lower, but there are still several lesions requiring
intervention found by these diagnostic modalities.

TM1–12: Subarachnoid haemorrhage in a population with
high cardiovascular morbidity
S.C. Martin¹, M.K. Teo², M.Y. Chong³, E.J. St. George⁴ &
N. Suttner⁴
¹John Radcliffe Hospital, Oxford, UK, ²Stanford University,
California, USA, ³University of Glasgow, Glasgow, UK,
⁴Institute of Neurological Sciences, Glasgow, UK
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Objectives. To determine the frequency of subarachnoid
haemorrhage in a population with a high frequency of
cardiovascular disease, and whether or not outcome is
similar in the context of spontaneous SAH. It is likely that
atherosclerotic plaques underlie aneurysm formation,
growth and rupture. The West of Scotland in particular
has the highest cardiovascular mortality of anywhere in
Scotland, and the relative risk of mortality for any given disease is higher in Scotland than elsewhere in the UK.
Design. Retrospective analysis of prospectively collected
data.
Subjects. 609 consecutive patients with a confirmed diagnosis of SAH.
Methods. Confirmed SAH was diagnosed by either CT or by
LP. The frequency of SAH in the population was calculated.
Clinical condition on presentation was stratified by WFNS
grade, and good outcome was mRS of 0–2.
Results. There were on average 203  21.7 cases of SAH
referred to neurosurgery in each year. A population SAH
rate of 8.3  0.9 per 100,000 per year, with correction for prehospital mortality. Most patients presented in good clinical
condition (76.4% and 17.7%), with this being favourable
for mortality (P  0.00001), and of likelihood of good functional outcome at discharge (modified Rankin score 0–2,
P  0.00001). In our series, 193 out of 609 (31.2%) were dead
(22.2%) or dependent (9.0%) on discharge from hospital.
Conclusions. The rate of SAH is similar to previously published in the UK incidence and confirm conscious level as
a predictor of outcome. We report a low all-cause mortality
rate, but this is likely to be confounded by those who died
out of hospital.

PARALLEL SESSION – Thursday 10th September
TP1 Free Paper Session –Miscellaneous
TP1 -1: Use of OSATS as metric of competence: Experience
from the EVD simulator at Neurosurgical Bootcamp
N. Carleton-Bland, D Coope & I Kamaly-Asl
Royal Manchester Children’s Hospital, UK
Objectives. Objective Structured Assessment of Technical
Skill (OSATS) developed for assessment of general surgery
trainees is well validated1. Within neurosurgery the use
OSATS has yet to be proven. We describe the use of OSATS
to assess EVD insertion competence on an in-house multimodal EVD simulator.
Design. At Neurosurgical Bootcamp, the UK’s first national
neurosurgical training program, all the UK’s new ST1 neurosurgical trainees were trained on an EVD simulator and
assessed with the OSATS tool.
Subjects. 48 episode were analysed
Methods. The multimodal simulator utilised a ROWENA
head (Delta Surgical) in combination with a neuronavigation
device (BrainLAB) with additional motion tracking software
(3D Slicer). This created a realistic simulation environment
with real-time tracking of trajectory, economy of motion and
accuracy of insertion. In addition a single assessor (IKA) performed OSATS assessment.
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Results. OSATS successfully identified better performing subjects, statistically significantly identifying those closer to the
target and with optimal trajectories.
Conclusions. The assessment tool identifies those with who
have greater accuracy of EVD placement and overall economy of movement. The use of OSATS is a valid assessment
tool that can be utilised within the simulation lab or the
operating theatre.

Reference
1. Objective structured assessment of technical skill (OSATS) for surgical
residents. Martin JA1, Regehr G, Reznick R, MacRae H, Murnaghan J,
Hutchison C, Brown M, Br J Surg. 1997 Feb;84(2):273–8.

TP1–2: Audit of neurosurgical pre-admission process
following the introduction of a traffic light system
M.G. Thanabalasundaram, M.V. Karyadinata,
M.K. Patel & M.R. Mannion
Addenbrooke’s Hospital, Cambridge, UK
Objectives. The pre-admission clinic (PAC) is important to
optimise neurosurgical patient’s pre-operative state and
reduce late cancellations. Our aim was to make the process
nurse-led, more time efficient and improve the anaesthetic
pathway for high-risk patients. A traffic light system has been
introduced for low-risk patients seen by nurses (green),
moderate risk patients seen by the SHO (amber) and high
risk by an anaesthetist (red).
Design. Prospective collection of data via an audit proforma
during first attendance in PAC and on the day of admission.
Subjects. All neurosurgical patients seen in pre-admission
clinic for a 1-month period in November 2014.
Methods. Data was collected by nursing staff and neurosurgical SHOs using an audit proforma. It was analysed using
Excel.
Results. 70 consecutive patients were included. 17 patients
required SHO review, of whom 6 were referred for anaesthetic opinion. 32 patients were cancelled on the day due to
bed shortages, 2 were cancelled as symptoms improved and
2 were postponed due medical concerns. Overall turnover
time was 2:53 hours (0:45 / 6:20).
Conclusions. No patients were cancelled on the day of surgery
due to medical concerns, but the audit was overshadowed by
the local bed crisis in our Trust. We have introduced changes
to improve transit time which will help the patient experience without compromising the utility of the PAC.

TP1–3: Sir William Macewen – the original father of
modern neurosurgery?
S.C. Martin¹ & E. Ballantyne²
¹John Radcliffe Hospital, Oxford, UK, ²Ninewells Hospital,
Dundee, UK
Objectives. To revisit the life and work of Sir William
Macewen and its relevance to modern neurosurgery
Design. Biographical sketch
Subjects. Sir William Macewen CB FRS
Methods. Historical literature review
Results. Sir William Macewen was a pioneer in many facets
of surgical history: orthopaedics with the development of

early bone grafts and the design of artificial limbs for injured
soldiers in WWI, thoracic surgery with pneumonectomy,
Macewen’s operation for inguinal herniae, and the development of endotracheal intubation. He was greatly influenced
by other surgical heavyweights of the time: the Lord Lister,
whom he worked alongside in Glasgow, adopting his methods of antisepsis, and that of anaesthesia a recent development by Simpson in Edinburgh. It was perhaps the breadth
of his adoption of innovative surgical techniques, and being a
veritable medical polymath that perhaps has him overlooked
as the father of modern neurosurgery, the title often afforded
to Horsley or Cushing. Indeed, Macewen published details on
localisation of lesions by clinical examination from as early
as 1876, in a lecture entitled “an address on the surgery of the
brain and spinal cord delivered” in 1888. This was the first
case series of successful cranial neurosurgery, not least with
accurate localisation based on clinical examination alone.
Conclusions. There is no doubt that the dying art of clinical
neurological examination that was so beautifully integrated
into cranial neurosurgery over a century ago is in large part
owed to the work of Macewen.

TP1–4: Auditing transsphenoidal pituitary surgery: What
counts?
S.M.T. Jeffery & R.J. Nelson
Southmead Hospital, Bristol, UK
Objectives. Surgeon-specific mortality rates are promoted
as a quality indicator, but their utility is strongly contested.
We have studied their use in the audit of trans-sphenoidal
surgery.
Design. Retrospective review of a single-centre pituitary
database.
Subjects. 495 consecutive patients undergoing surgery:
1998–2013.
Methods. Demographic, surgical and endocrine data were
collected for patients with  6 months post-operative follow-up. Outcome measures included 30-day post-operative
mortality, length of stay (LoS) and 30-day unplanned readmission rates. Results were compared with the Neurosurgical National Audit Programme (NNAP) 2012-15. Power
calculations were undertaken.
Results. Full records were available for 441/495 (89%)
patients who underwent a total 501 procedures during 498
hospital episodes. There were 3 (0.68%) post-operative
deaths, compared to a national mortality rate of 0.45%
(Chi-squared test p  0.53). The post-hoc power (α  0.05)
of this sample is 14.6%. A sample size of 8413 would
be required to detect (with 80% power) a significantly
increased mortality rate. Median LoS was 5 days in both
this study and the NNAP (p  ns). The 30-day readmission
was 12.4%: common causes were electrolyte imbalance
(3.2%), confirmed CSF leak (2.4%) and confirmed or suspected meningitis (1.2%).
Conclusions. SSMRs and LoS are not effective and discriminatory measures of the quality of transsphenoidal surgery.
30-day unplanned re-admission rates are more likely to
capture avoidable morbidity and contribute to a quality
improvement programme.
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TP1–5: Evaluation of the reasons for cancellations of
elective neurosurgical procedures
F.S. Sharouf¹, M.A.H. Abdulla¹, V.M. Moosajee²,
S.P. Plummer², J.M. Martin¹ & M.Z. Zaben¹
¹Department of Neurosurgery, University Hospital of Wales,
Cardiff, UK, ²Department of Anaesthesia, University Hospital
of Wales, Cardiff, UK
Objectives. The cancellation of elective surgical procedures
prolongs waiting times, causes harm to patients and is
a waste of resources. We aim to evaluate the reasons for
cancellations of neurosurgical procedures in our unit.
Design. Retrospective audit.
Subjects. All patients scheduled for elective neurosurgical
procedures over a period of 9 months were included for data
collection.
Methods. Operating theatre electronic records were reviewed
to collect the number of planned, performed and cancelled
procedures and were verified with manual records and clinical patient records.
Results. Of 840 planned elective cases, 193 cases were cancelled (23%). The common causes of cancellations were
lack of theatre time (32%), non-availability of beds in recovery room (18.6%), other emergency taking priority (9.3%),
patients not showing up (8.2%), unavailability of staff (4.6%),
no recorded reason (12.4%) and improper pre-operative
patient preparation (5.5%). Amongst patients with improper
pre-operative preparation, 2 were not consented, 2 were
not seen by anaesthetist, 5 required further investigations,
7 patients did not stop taking aspirin in time and 1 patient
received incorrect starvation advice.
Conclusions. Appreciation of the common reasons for cancellations of surgeries will allow clinical staff and management
to anticipate these problems and pay additional attention to
them. Non-availability of beds is a major factor as it contributes to the delay of procedures and further cancellations due
to lack of time. The introduction of an independent neurocritical care unit could optimise bed management and reduce
cancellation rates. Improper preoperative preparation can
be improved with the introduction of pre-assessment clinic
for all elective cases.

TP1–6: Neurosurgical contribution within a complex NF-1
service
K. Karabatsou¹, C. S.¹, J. George¹, J. Ealing² & S. Huson²
¹Salford Royal Hospital, Manchester, U.K., ²St Mary’s Hospital,
Manchester, UK
Objectives. There is evidence that the natural history of
complex NF-1 patients may be improved by specialist multidisciplinary input. This led to the national commissioning
of 2 specialty centres (GSTT and Manchester). The aim was
to undertake the diagnosis and surveillance of patients with
serious and less common complications and assist in the
molecular diagnosis. We present the Manchester model and
the neurosurgical-related activity since it became a complex
NF-1 centre in 2009.
Design. Retrospective study.
Subjects. All adults with NF-1 referred for Neurosurgical
input.
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Methods. We reviewed our activity including NF-1 MDTs,
specialist clinics and neurosurgical procedures since the
start of the service.
Results. There were 977 scan discussions at NF-1 MDTs; 94
appointments in the Neurosurgical NF-1 clinic in the presence of NF-1 nurses ; 17 Operations (3M 14F) comprising 7
cervical neurofibromas,3 brain tumours,2 thoracolumbar
tumours,1 foramen magnum decompression, 1 ETV,1 shunt,1
diffuse neurofibroma and 1 cranioplasty for congenital skull
defect.
Conclusions. The formation of a supraregional multidisciplinary team allows a better understanding of the natural history of the disease and comprehensive evaluation of imaging
findings enabling a multimodal and holistic treatment by
offering direct care, specialist advice and liaison with local
units. Operatively we may be able to offer better functional
outcomes in complex cervical neurofibromas. We propose
systematic multicentre longitudinal studies and a national
database to evaluate data further.

TP1–7: Intrathecal Baclofen pump service – a quality
improvement initiative
L.A. Ness & K. Morris
Hull Royal Infirmary, Hull, UK
Objectives. To review the intrathecal Baclofen (ITB) service to
improve the quality of care provided to patients throughout
the pathway.
Design. A multidisciplinary service review.
Subjects. Staff involved in the service and patients throughout the ITB pathway, (30 patients).
Methods. A multidisciplinary process review and patient
questionnaire.
Results. The review highlighted the following issues; a disorganised pathway involving different specialities, poor consistency in staff treating patients and lack of physiotherapy
input in clinic leading to suboptimal spasticity management,
long waiting times for patients attending clinics and workload pressure for neurosurgical registrars. Following the
process review in 2009, an extended scope physiotherapist
was appointed to streamline the service. The physiotherapist
now has responsibility for assessing new referrals, home
visits, counselling of patients and carers pre- and post-pump
implantation, arranging inpatient ITB trials and admissions
for pump placement, completing pump refills and dose
adjustments, co-ordination of clinic appointments and referrals to other specialities.
Conclusions. The unique appointment of a physiotherapist
with expert skills in assessing and treating spasticity to coordinate the ITB service has proved extremely successful.
The restructuring has enhanced the quality and safety of care
delivered to this specialist group of patients. It has also been
positive financially through improvements in patient flow
and the reduction in workload for neurosurgical registrars.

TP1–8: Improving communication and reducing risk in a
Neurosurgery Unit using an online acute referral system
A. Elyas, V. Prasad, M. Kostusiak & D. Paraskevopolous
The Royal London Hospital, London, UK
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Objectives. We implemented a new referral system in an
attempt to improve documentation of referrals, communication and to professionalise the service we offer.
Design. Clinical audit.
Subjects. All patients referred to our department over two
30-day periods.
Methods. Referrals recorded over a 30-day period on a
pre-existing Microsoft Access® database were analysed. A
cloud-based data archiving telecommunications and database platform (referapatient®) was subsequently introduced
within the Trust and the questionnaire repeated during
another 30-day period 6 months after implementation.
Results. The mean documented response time was reduced
from 12 hours to 36 minutes. The quickest response time
was reduced from 15 minutes to 1 minute while the greatest
response time was reduced from 24 hours to 80 minutes. A
clear plan was sent to the referring team in 100% of referrals.
The number of patients requiring unnecessary admission
from Emergency Departments waiting for advice from our
Unit fell from 94 to 24%.
Conclusions. The use of a cloud-based data archiving telecommunications and database platform improved the speed
of documented response of acute referrals to our Unit. We
believe this system has significantly improved continuity of
care, secured a significant reduction in risk and enabled a
more efficient use of resources.

Reference
1. A web-based referral system for neurosurgery – a solution to our
problems?, Choo MC, Thennakon S, Shapey J, Tolias CM, British
Journal of Neurosurgery; 2011 Jun, 25(3):384–7.

TP1–9: Outcomes in Redo Chiari – The role of the Chiari
plate
F. Ferreira, A. Brodbelt, T. Pigott & N. Buxton
The Walton Centre for Neurology and Neurosurgery,
Liverpool, UK
Objectives. To describe a series of patients who had revision
Chiari surgery to investigate the role of the Chiari plate.
Design. All patients who required revision Chiari surgery in a
single institution since 2009 were included. A case note audit
with patient reported outcome scores was performed.
Subjects. 10 patients were identified.
Methods. Surgical techniques examined included C1 laminectomy, duroplasty, opening of the arachnoid, shunting and
Chiari plating. Patient reported outcomes were Core Outcomes Measures Index (COMI) scores. In patients without
COMI, clinic letter outcome descriptions were used.
Results. 6 patients developed cerebellar slump from initial
surgery and 5 of these were plated. COMI scores improved in
3, stabilised in 1, and deteriorated in one and in the patient
who was not plated. 4 patients had a redo Chiari for insufficient decompression, 3 of these because of a failure to
open the dura on the first operation. 2 of these were worse
postoperatively.
Conclusions. In patients with cerebellar slump, the outcomes
from using a Chiari plate were acceptable. Outcomes for
selective reoperation are in line with published figures for
first-line treatment.

TP1–10: Characterisation of complications of endoscopic
trans-sphenoidal surgery in elderly patients: a
retrospective study
M. Sanders¹, M. Wiles², S. Mirza² & S. Sinha²
¹University of Sheffield Medical School, Sheffield, UK,
²Sheffield Teaching Hospitals NHS Foundation Trust,
Sheffield, UK
Objectives. Endoscopic trans-sphenoidal surgery (ETS) for
excision of pituitary adenomas is offered to patients of all
ages at our institution. We aimed to establish the incidence
of post-operative complications of ETS and the ability of the
risk prediction tools POSSUM and P-POSSUM to predict
morbidity and mortality respectively, in an elderly cohort.
Design. Retrospective review of patient notes (August 2005 to
April 2014).
Subjects. 32 patients aged  70 years who underwent ETS.
Methods. Data on age, gender, type of lesion, postoperative
complications and length of stay were collected from patient
notes. POSSUM and P-POSSUM scores were also calculated.
Results. Age range was 70–87 years with 14 male and 18
female. Median (IQR [range]) length of stay was 3 (2–5 [1–16])
days. Histology was one secretory tumour (Cushing’s disease) and 31 non-secretory tumours. Mean (SD) morbidity
and mortality in this cohort were predicted as 30.7% ( 12.3)
and 1.9% ( 1.9), as calculated by POSSUM and P-POSSUM,
respectively. We observed complications in 14 patients
(43.8%) and no deaths as a result of surgery. Major complications (1 angina pectoris with associated pulmonary emboli;
1 meningitis; 1 UTI and 1 parotid infection) were observed in
four patients (12.5%).
Conclusions. Given the observed morbidity and mortality,
we believe that ETS should be considered in elderly patients
where indicated. POSSUM and P-POSSUM are not effective
predictors of morbidity and mortality in this group, underand overestimating risk, respectively.

TP1–11: An audit of neurosurgical consent
A.N. Wiggins, P.M. Brennan & C. Kaliaperumal
Western General Hospital, Edinburgh, UK
Objectives. In light of the recent Montgomery ruling on
informed consent we assessed the adequacy of current practices against this new standard.
Design. Prospective cohort study and email questionnaire.
Subjects. Neurosurgery patients.
Methods. Consent forms, notes and clinic letters for patients
undergoing elective and emergency neurosurgery over 2
weeks were reviewed independently by 2 registrars against
a proforma based on GMC guidelines and the Montgomery
judgement. Staff was unaware of the audit. Consultants’
opinions on consent were elicited via an email survey.
Results. 55 operations were audited (39 elective, 16 urgent).
5 patients unable to give informed consent were excluded.
50 patients signed consent forms. An assessment of capacity
was recorded in 36%. 14 patients (37%) signed the consent
form on the day of elective surgery, of which 5 had documentation of prior consent in clinic letters. 52% had treatment
alternatives documented. 60% of consultants reported they
provided information sheets for routine operations; this was
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documented in 18%. There was variation in the risks documented for lumbar surgery (used as index case); e.g. infection (documented 86%), nerve damage (79%), cauda equina
syndrome (68%) and CSF leak (64%).
Conclusions. Case law has changed the legal test for the adequacy of informed consent which should include ‘all material
risks’. A clear record of the consent process is required. Practice
that varies from the GMC guidance and legal judgements is
subject to legal challenge. A re-audit is planned after training.

TP1–12: Informed consent: litigation looms?
K. Aboelmagd, S.J. Camp & N. Mendoza
Charing Cross Hospital, London, UK
Objectives. Informed consent is an integral part of a patient’s
hospital experience. It manages expectations and influences the process, from pre-operative consultation to postoperative outpatient review. Undertaken with due diligence,
consent provides information regarding treatment options
and the benefits/risks of alternatives, potentially minimizing complaints and litigation. The recent case of Montgomery v Lanarkshire Health Board has highlighted the failure
to obtain adequate consent. Taking informed consent is
subject to guidelines: it should be sought in advance, by a
medical professional with appropriate understanding of the
procedure and management options, enabling an informed
decision to be made.
Design. The consent process at a London neurosurgical unit
was audited, during October 2014.
Subjects. 55 patients were assessed; 45 (82%) were contactable
by telephone, of which 40 agreed to participate.
Methods. A retrospective telephone questionnaire and review
of patient notes was undertaken. The gold standard was that
the above guidelines were followed for all patients.
Results. Consent was obtained from all patients by an appropriate medical professional; however, in 68% this occurred
on the day of surgery. Furthermore, only 88% of patient notes
and/or clinic letters documented the discussion, with only
32% of consent forms detailing general complications.
Conclusions. The gold standard was not met in several areas.
Hence, procedures have been implemented to address the
deficiencies and a re-audit planned.

TP1–13: The Neurosurgical Registrar – are we as busy as
we think we are? A Bleep Study
S.P. Solanki, D. D’Aquino, S. Horner & S.P. Howarth
Queen’s Medical Centre, Nottingham, UK
Objectives. As the on-call Neurosurgical Registrar, it may
seem at times that we are far busier than our colleagues in
allied medical and surgical specialties but is this actually
the case? We aim to evaluate demand for the neurosurgical
registrar in a medium-sized unit, using a single-tier on-call
system, over the last year.
Design. A retrospective analysis of historic hospital bleep
records.
Methods. Bleep logs for the last year were retrieved from the
hospital paging system. All specialties carrying duty baton
bleeps were included. Data were analysed to ascertain bleep
frequency for each specialty, as a surrogate for demand.
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Results. The Neurosurgical Registrar received the most bleeps
in a 24-h period over 1 year. There was an average of 70 bleeps
per 24hrs with a 50–20 dayshift–nightshift respective split.
Colleagues that followed closely were the Paediatric Medical
SpR (60/24hrs, 40/20), Orthopaedic SpR (50/24hrs, 35/15),
General Surgery SpR (42/24hrs, 28/14), Obs & Gynae SpR
(24/24hrs 16/8), Senior Anaesthetic SpR (19/24hrs, 11/8),
and ICU on-call (8/24hrs, 4/4). Bleep to new referral ratio for
neurosurgery was 5:1.
Conclusion. The neurosurgical registrar remains in high
demand compared to colleagues in other specialties when
bleep frequency is used as a surrogate for demand. This is
of little surprise as the nature of our work heavily involves
providing advice and opinion. The results do suggest a large
amount of time taking calls, and supports the adoption of a
two-tier on-call system in centres that can support this.

MAIN SESSION – Thursday 10th September
TM2 – Free Paper Session – Spine
TM2 -1: Mechanisms of repair after surgical
decompression in a model of cervical spondylotic
myelopathy
R. Dhillon, Y.A.S. Syed, A. Young, J. Parker,
R.J.M. Franklin, J. Fawcett & M.R.N. Kotter
University of Cambridge, Cambridge, UK
Objectives. Cervical spondylotic myelopathy (CSM) is the most
common spinal disorder causing disability in individuals over
55 years old. Improvements following surgical decompression are often limited and patients remain severely disabled.
Developing strategies to promote neurological recovery following CSM require an understanding of the cellular and
molecular events in CSM. The following study investigated
the hypothesis that axonal plasticity plays a role in the recovery following surgical decompression of CSM.
Design. Laboratory study.
Subjects. 16 adult male SD rats were randomised to groups:
1) controls, 2) compression and 3) compression followed by
decompression.
Methods. Sublaminar implantation of an expandable polymer induced chronic compression. After 10 weeks a surgical
laminectomy was performed and the implant was removed.
Immunohistochemical findings were analysed by one-way
ANOVA and Dunnett’s post-tests.
Results. Compression resulted in significant neurological
deficits, increased expression of APP, a marker of axonal
injury and loss of serotonergic fibres. Surgical decompression partially reversed the deficits and attenuated APP
expression. Decompression induced axonal sprouting, witnessed by increased expression of GAP43 and sprouting of
serotonergic fibres expressing synaptophysin, indicative of
functional synapses.
Conclusions. Axonal plasticity underpins the functional
recovery following decompression in a rat model of CSM.
Promoting axonal plasticity emerges as a therapeutic strategy for promoting neurological recovery in CSM.
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TM2 -2: Physiotherapy-led spinal fracture follow-up; A
new way of working
S. Fenton, M. Naylor & K. Morris
Hull Royal Infirmary, Hull, UK
Objectives. To streamline management of spinal fracture
patients using a new model of physiotherapy-led follow-up.
To assess efficacy by monitoring service activity and patient
satisfaction.
Design. Service review and activity audit. Patient satisfaction
survey.
Subjects. Thoracic and lumbar spinal fracture patients,
plus cervical fractures in Halo system. Approximately 1000
patients have been through the service to date.
Methods. Prior to this service, patients were often left in
orthoses for extended periods of time, awaiting consultant
outpatient follow-up. They did not have a point of contact
if they had problems with the brace and did not get specific
advice on exercise/activity progression post brace removal.
Pathway: Spinal fracture patients followed up by physiotherapists 2 and 8 weeks post injury. Patients in Halo systems were
managed more regularly for Halo tightening. A representative sample of patients was sent an anonymous satisfaction
questionnaire.
Results. In its first year the service managed 90 patients. This
has grown to 250/year. 77% were discharged directly to the
GP without needing Consultant review. 88% questioned
strongly agreed that they were happy with the service they
received. There were no adverse clinical outcomes.
Conclusions. This innovative pathway has led to a highly
effective service. Consultant time has been freed up, increasing capacity for outpatient clinics and surgery. Additionally,
the care and communication for spinal fracture patients
has significantly improved since the introduction of this
pathway.

TM2–3: Delays in the diagnosis of cauda equina syndrome
(CES) – a single-centre study
J. Han, P. Kalsi & K.M. Prasad
James Cook University Hospital, Middlesbrough, UK
Objectives. To assess the delays in diagnosis of a cauda equina
syndrome.
Design. Retrospective observational study.
Subjects. All referrals to a neurosurgical unit over a 1-year
period
Methods. Details of all patients referred to a single neurosurgical unit for a possible cauda equina syndrome were
obtained from the on-call database. A number of parameters
were assessed including 1) the onset of acute symptoms (AS),
2) duration from reaching referral source to neurosurgery
referral (DRNR), 3) duration from acute symptoms to neurosurgery referral (DANR), 4) duration from referral source to
scan (DRS), 5) duration from acute symptoms to scan (DAS),
6) duration from neurosurgical referral to operation (DO)
and 7) duration of scan to operation (SO).
Results. 119 referrals. 72 Female, 47 Male. Mean age: 44.8
years. Age range: 17–83 years. 18 patients operated on, 7 for
CES. For all referrals (n  119): AS: 179 hours (hrs) on average (avg); DRNR: 1.3hrs; DANR: 180.3 hrs; DAS: 184.1hrs;

DRS: 5.1hrs For CES (n  7): AS: 19.9hrs; DRNR: 3.7hrs;
DANR: 23.6hrs; DAS: 22.15hrs; DRS: 2.25hrs; DO: 7.2hrs and
SO: 9.1hrs
Conclusions. The biggest delay in diagnosis is from the onset
of acute symptoms to patient seeking medical attention.
Once the initial referral had been made to neurosurgery all
patients were scanned by 5.1 hrs on average and radiological
CES was operated on by 7.2hrs on average from referral.

TM2–4: Clinical outcome of a modified instrumented
French Door Cervical Laminoplasty technique
S. Muquit, L.A. Nasto, A.B. Perez-Romera &
S.M.H. Mehdian
Queen’s Medical Centre, Nottingham, UK
Objectives. Assessment of patient outcome following treatment of cervical myelopathy with a modified laminoplasty
technique, whereby the enlarged posterior arch is held open
with a titanium plate and screws plus iliac crest bone grafts.
This is an adaptation of the ‘French door technique’.
Design. Prospective enrolment of patients with cervical
myelopathy. Minimum follow-up: 40 months. Outcome
measures: need for revision surgery, Neck Disability Index
(NDI), Japanese Orthopaedic Association (JOA) myelopathy
score and Visual Analogue Score (VAS).
Subjects. 25 consecutive myelopathic patients were treated
with this surgical technique. There were 18 men and 7 women
with a mean age of 45 years.
Methods. Patients had pre- and post-operative assessments
with NDI, JOA score, Visual Analogue Score and radiographs.
Minimum follow-up was 40 months, with regular interval
assessments.
Results. Mean operative time was 130 minutes. The average hospital stay was 2.4 days and mean follow-up was
56.5 months (40–72). All patients reported neurological improvements. Mean JOA score improvement was by
4.8. NDI improved by 35%. There were no post-operative
complications.
Conclusions. This procedure offers immediate stability and
none of the complications associated with laminoplasty such
as ‘spring-back’ or trough fracture. Post-operative stay was
short. There were significant improvements in NDI and JOA
scores and no hardware-associated complications or cases of
neurological deterioration. This modified technique is therefore safe and effective.

TM2–5: Axial conduction time (AxCT): A novel application
of magnetic stimulation in the investigation of cervical
myeloradiculopathy
P. Tailor¹, M. Baker², H. Lai³ & G. Wynne-Jones⁴
¹Royal Victoria Infirmary, and Newcastle University Institute
of Neuroscience, Newcastle Upon Tyne, UK, ²Clinical
Neurophysiology, Royal Victoria Infirmary, and Newcastle
University Institute of Neuroscience, Newcastle Upon Tyne, UK,
³Clinical Neurophysiology, Royal Victoria Infirmary, Newcastle
Upon Tyne, UK, ⁴Spinal Unit, Department of Orthopaedics,
Royal Victoria Infirmary, Newcastle Upon Tyne, UK
Objectives. Cervical spondylosis causes multi-level cervical
foramina stenoses. Surgery at multiple levels is feasible but
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increases complications. Our aim was to refine transcranial
magnetic stimulation (TMS) motor-cortical evoked potentials (MEPs), to identify the most affected cervical level, thus
permitting more limited surgery.
Design. Our novel approach was to record MEPs and
compound muscle action potentials from electrical brachial plexus stimulation (CMAPs) simultaneously from 8
muscles corresponding to each cervical root evoked by the
same stimulus. We hypothesised that 1. MEP variability
could be reduced by calculating the difference in latency
between adjacent muscles, assuming synchronous excitability between motor neuron pools; 2. Axial Conduction
Time (AxCT), calculated as the difference between MEP and
CMAP latencies, provides a more reliable measure of nerve
root conduction time.
Subjects. Data were recorded from 11 healthy subjects and
5 spondylotic patients.
Results. Inter-muscular latencies were significantly more
variable than standard MEPs (t-test; p  0.01), suggesting
excitability between cervical motor neuron pools is not synchronous. AxCT was 8.9  1.8ms (mean  sd) for all muscles,
with some inter-subject but no significant intra-subject variability. Comparing clinical data against normative AxCT
identified one patient with radiculopathy and one with
myelopathy.
Conclusions. AxCT reproducibly measures radicular conduction time and could be developed as a diagnostic test for
cervical myeloradiculopathy.

TM2–6: Using spinal navigation for thoracolumbar
fixation – implications for radiation exposure, operative
time and screw placement
K. Patel, N. Nicassio, M. Guilfoyle, Y. Saleh, T. Tajsic,
R. Chaudhary, R. Mannion & R. Trivedi
Addenbrooke’s Hospital, Cambridge, UK
Objectives. Spinal navigation is emerging as a useful adjunct
in complex procedures with reported benefits in accuracy
of instrumentation placement, particularly in percutaneous procedures. We aimed to determine whether there
were any differences in radiation exposure, operative time
and accuracy between spinal navigation and traditional
image-intensifier usage in percutaneous instrumented
cases.
Design. Retrospective study.
Subjects. Adult patients undergoing minimally invasive
spinal surgery between Jan 2010 and Mar 2014.
Methods. Retrospective study of case notes, imaging and
radiation dosage delivered during the surgical procedure.
Results. 136 procedures were analysed. Percutaneous instrumentation using navigation resulted in a significant reduction in radiation exposure (ANOVA p  0.004) compared to
real-time 2D fluoroscopy technique. There was no statistically significant difference in operative time or pedicle screw
placement between the two methods.
Conclusions. Minimally invasive spinal fixations performed
using navigation is associated with significantly lower procedural radiation exposure and remains as quick and accurate
as traditional fluoroscopic-guided fixation techniques.
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TM2–7: Clinical outcomes in pyogenic spinal infection
N.V. Todd
Newcastle Nuffield Hospital, Newcastle, UK
Objectives. To establish functional outcomes in patients with
pyogenic spinal infection.
Design. Systematic review.
Subjects. World literature.
Methods. PubMed search; spinal infection, spinal epidural abscess (SEA) and spondylodiscitis (SpD). Studies that
reported neurological deficits pre- and post-treatment were
selected; deficits were converted into Frankel grade. Age, sex,
level, fever, WCC, ESR, CRP, culture, treatment(s), and initial
and final outcomes were recorded.
Results. 2272 abstracts. 10 studies selected; all retrospective
single centre. Evidence level IV. N  553; SpD only  220;
SEA (most also SpD)  333. Improved to walking: Frankel
A  26%, B  39%, C  84%. 64% of Ds to E.
Frankel grades
Final
Initial

A

B

C

D

E

A
B
C
D
E

5
0
1
0
0

3
2
0
0
0

24
17
12
2
0

2
9
30
33
1

12
3
37
62
298

Conclusions. Outcomes in spinal infection have been quantified. Outcome is determined by the neurological deficit at
the time of treatment   treat as early as possible. The novel
finding was improvement from non-ambulatory (Frankel C)
paresis to walking in 84%.

TM2–8: Do we really need to fix and fuse thoracolumbar
burst fractures with no neurological deficit: A review of 32
patients
D. Henderson, P. Sinha, H. Narayanamurthy &
H. Sharma
Derriford Hospital, Plymouth, UK
Objectives. To evaluate outcome of patients with stable thoracolumbar burst fractures managed conservatively with
regard to pain, function and deformity
Design. A retrospective data analysis from 2011 to 2014.
Subjects. 32 patients, median age - 54 years, 17 female and
15 male.
Methods. Patients with neurological deficit were excluded.
Using the follow-up lateral X-rays, the Cobb angles and
vertebral heights were calculated. Pain was assessed using
the visual analogue scale. Patients were given the option of
surgery or conservative management. 26 patients were managed conservatively, 6 had surgery. 3 of these crossed from
conservative to surgery due to worsening pain on mobilising. All except one patient had a single-level burst fracture.
No complications were observed in either group. Follow up
x-rays were taken post-operatively and at 3 months whereas
those managed conservatively had x-rays on standing,
mobilising and at 2, 6 and 12 weeks. In both groups, the

468

Parallel Sessions

mean Cobb angles were 21° and 10°, mean anterior vertebral
body heights were 1.63 cm and 2.30 cm, and mean posterior
vertebral heights were 2.78 cm and 3.40 cm, respectively.
Results. There was no difference in VAS in either group. Conservatively managed patients did not show any significant
difference in low back pain or deformity compared to surgical
group.
Conclusions. Conservative management is safe and effective in thoracolumbar burst fractures, is not associated
with lifestyle limiting spinal deformity or pain and should
be considered as a first choice for patients with stable burst
fractures.

TM2–9: The management of minor head injuries (GCS
15-13) across trauma networks
H. Pulhorn, L. Westmoreland & C. McMahon
The Walton Centre for Neurology and Neurosurgery,
Liverpool, UK
Objectives. A survey to determine variations in the management of patients with minor head injuries across our
Trauma Network.
Design. A questionnaire-based survey.
Subjects. 19 wards in 10 trauma units (TUs).
Methods. An 18-point questionnaire covering aspects of
hospital care and follow-up of minor head injury patients
was sent to TUs within our network.
Results. 58% of wards admitting patients with head injuries
have no management protocol in place. 50% of wards use
GCS as their only assessment tool. 74% of wards give out
post-head injury advice, only 26% follow their patients up
locally. 16% refer to the specialist neurotrauma clinic. 21%
provide information regarding supporting organisations
and charities. 74% of ward staff are confident in looking after
head injury patients. All wards would welcome a head injury
study day/in-house education event.
Conclusions. Management of minor head injury patients in
trauma units should be standardised. Neurosurgical units
within Major trauma Centres (MTCs) need to lead in protocol-based management of these patients across their network. NICE provide guidelines on the initial management
of head injured patients, but no guidelines detailing local
management of head injuries not requiring immediate
admission to the MTC. We believe it is the role of the neurosurgical centre to work with TUs and provide guidelines
and standard of practice to ensure optimal management of
this vulnerable population group in addition to ensuring
staff education and on-going professional development
across trauma networks.

PARALLEL SESSION – Thursday 10th Sept
TP2 Free Paper Session – Oncology/Radiosurgery
TP2 -1: Does neuromodulation alters the incidence of
brain tumours
A. Walker¹, S. Smith² & S. Basu²
¹East Midland Academic Health Science Network,
²Nottingham University Hospital, UK

Objectives. Electric field therapy has shown promise in therapy of glioblastoma. Central nervous system neuromodulation has been in use in UK since 1990s. These devices use
a different electromagnetic prescription, nevertheless they
deliver an electromagnetic flux to the CNS. In this study we
aimed to enquire the relationship if any between having a
neuromodulatory device and subsequent diagnosis of an
intrinsic brain tumour
Design. Epidemiological study
Subjects. We chose a cohort of people admitted to NHS in
England between April 2013 and Jan 2015, within the Hospital Episode Statistics database
Methods. Admissions were extracted between April 1997 and
Jan 2015 for a diagnosis code of brain tumour and OPCS
code for a neurostimulator. We used logistic regression to
determine the odds of having a diagnosis of brain tumour
subsequent to a neurostimulator implant in comparison
with those not having an implant, adjusting for age and
sex.
Results. 14012676 persons were included. 2118 patients had
a neurostimulator. 38,895 had a brain tumour. Patients
with an implant had approximately half the proportion of
a primary brain tumour than those without. There was a
reduction in the odds of primary brain tumour diagnosis
(age- and sex-adjusted odds ratio 0.38, 95% confidence
interval 0.05–2.7). The odds of acquiring a brain metastasis
were unaffected.
Conclusions. This is a proof of validity of methodology. The
study does not rule out the possibility of a protective effect
of neurostimulation for subsequent diagnosis of primary
malignant brain tumour.

TP2 -2: Can posterior fossa syndrome be radiologically
predicted prior to posterior fossa tumour surgery?
S. Hettige, V. Haffenden, K. Phipps, K. Mankad,
R. Hayward, O. Jeelani, P. Smith & K. Aquilina
Great Ormond Street Hospital, London, UK
Objectives. To determine whether posterior fossa syndrome
(PFS) may be predictable from pre-operative magnetic
resonance (MR) imaging in a series of children from a singleinstitution undergoing surgical treatment for medulloblastoma (MB).
Methods. A retrospective review of children with MB presenting to Great Ormond Street Hospital between 2003 and
2012 was performed. The diagnosis of PFS was established
through a scoring system incorporating mutism, ataxia,
behavioural disturbance and cranial nerve deficits. MR scans
were assessed by neuroradiologists.
Results. 56 consecutive children were identified. 12 (21.4%)
developed PFS: all had mutism. 8, 7 and 9 children also
had ataxia, behavioural change and cranial nerve dysfunction, respectively. Children who developed PFS had
similar tumour size to those who did not. Distortion of the
dentate or red nuclei, superior cerebellar peduncles (SCP)
or decussation was also not statistically different. In both
the early (median 4 days) and late (median 31 months)
post-operative scans, bilateral hyperintensity along the
SCP’s on T2-W images was more common in the PFS group
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(p  0.001, chi squared test). There were no significant differences in the diffusion characteristics of the dentate and
red nuclei, decussation, SCP’s or inferior olivary nucleus
in the post-operative scans. No significant laterality to SCP
changes was observed.
Conclusions. Expert evaluation of pre-operative MR scans
was unable to predict PFS in these children. T2-W hyperintensity in the SCP’s is consistent with other studies and
underlines the role of cerebellar efferent injury in PFS.

TP2–3: Factors associated with intra-operative seizures in
awake craniotomy
C.L. Tan, M. Hussain, S. Roberts, A. Tahlan,
C. Rajaraman & S. Achawal
Hull Royal Infirmary, Hull, UK
Objectives. Intra-operative seizure is a recognised complication of awake craniotomy (AC) to resect intracerebral tumour.
If not adequately controlled, it may lead to abandonment of
the procedure. Here we reviewed the patients who underwent AC at a regional neurosurgical centre for the incidence
of intra-operative seizure, and examined its association with
tumour histology, history of seizures and pre-operative use
of anti-epileptic drugs (AEDs).
Design. Retrospective study
Methods. Review of medical notes of patients who underwent
AC from March 2011 to November 2014.
Results. In total, 41 AC were performed on 38 patients in this
period. 34.1% (14/41) AC were complicated by intra-operative seizures. Of the 7 patients with low-grade glioma, 71.4%
(5/7) had intra-operative seizures. The incidence of intra-operative seizure was 40.0% for high-grade oligodendroglioma,
33.3% for anaplastic astrocytoma and 20.0% for glioblastoma
multiforme. Out of all 38 patients, 33 had seizures as a presenting symptom, and 36.4% (12/33) developed intra-operative seizures. 20.0% (1/5) of those who did not present with
a seizure developed intra-operative seizures. 30.6% (11/36)
patients who received pre-operative AED developed seizures
intra-operatively, compared to 100% (2/2) of those without
pre-operative AED
Conclusions. 34.1% of patients who underwent AC developed
intra-operative seizures. Patients with low-grade glioma were
most at risk, compared to other tumour types. Pre-operative
use of AED appeared to reduce the risk of intra-operative
seizures.

TP2–4: Outcome after craniotomy for oesophageal brain
metastasis
M.M. Okasha, D. Holliman & K. Elgend
Royal Victoria Infirmary, Newcastle upon Tyne, UK
Objectives. Oesophageal cancer is the 9th most common type
of cancer in the UK. Recent advances in its management have
resulted in longer survival from diagnosis and an increased
incidence in the development of brain metastases. We report
single-centre outcomes for craniotomy for brain metastasis
from primary oesophageal cancer.
Design. Retrospective analysis of prospective database from
2000 to 2014.
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Subjects. Patients who had craniotomy for brain metastasis
from primary oesophageal cancer.
Methods. Data collected for management of primary cancer/
metastasis, overall survival and post-craniotomy survival/
morbidity.
Results. Nine patients were identified, median age: 66 (59–
79) years. Adenocarcinoma was the commonest pathology
(n  8), 4 patients had post-operative complications (radiotherapy related, pneumonia) and 2 patients with cerebellar
metastasis had a mean survival of 3 months. Mean overall
survival from primary diagnosis was 40.3 (range: 6–68)
months and 13.5 (range: 3–34) months after craniotomy.
4 patients had brain metastasis recurrence with 2 patients
having redo craniotomy (mean survival: 12.4 months after
craniotomy).
Conclusions. Survival after craniotomy for oesophageal
metastasis while variable can be prolonged, usually reflecting good control of extra-cranial disease. Cerebellar disease
appears to carry the worst prognosis while recurrence of
supratentorial disease can be managed surgically. Interpretation of the results is limited due to disease rarity raising the
need for a national audit to assess factors in prognosis and
decision making.

TP2–5: A novel way of grading skull base chordomas and
chondrosarcomas, a potential prognostic tool
A. Sheikh, N. Phillips & S. Currie
Leeds General Infirmary, Leeds, UK
Objectives. To establish a validated grading system for skull
base chondromas and chondrosarcomas and its potential
value in predicting survival.
Design. A retrospective review of imaging and outcomes
for all skull base chordomas for past 5 years referred on for
proton therapy undertaken.
Subjects. 124 patients from all over UK referred for proton
therapy in the last 5 years were included.
Methods. Digital cranial imaging was reviewed using
Osirix software with reconstructive ability. Tumours were
graded for their size, vascular encasement and brainstem
compression and grades ranged between 1 and 5. This
was validated by an independent neuroradiology consultant review and then grades were matched with initial
outcomes.
Results. A difference of 1 grade was found in 124 patients when
compared with grading done by radiologist due to tumour
size calculation difference. 30% had Grade3, 25% Grade 2,
20% grade 4 and the rest were grade 1 and 5. Good-grade
tumours favoured disease-free progression and showed no
recurrence.
Conclusions. This is a useful tool to help predict survival and
aim to standardise surgical treatment for skull base chordomas and chondrosarcomas. Future prospective analysis will
be helpful to refine its use.

Reference
1. Proton radiation therapy for chordomas and chondrosarcomas of
the skull base. Hug EB, Loredo LN, Slater JD. J Neurosurg 1999 Sep;
91(3):432–439
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TP2–6: Real-time three-dimensional intraoperative
ultrasound and image analysis in intrinsic brain tumours
S.J. Camp, V. Apostolopoulos, A. Mehta, K. O’Neill,
D. Peterson, F. Roncaroli & D. Nandi
Charing Cross Hospital, London, UK
Objectives. Near-total resection impacts positively on progression-free and overall survival in glial tumours. This has
increased the popularity of intraoperative imaging. Magnetic
resonance is, however, prohibitively expensive, requires
infrastructure adjustments, and prolongs surgical time.
By comparison, three-dimensional ultrasound (3DUS) is
user-friendly and cost-effective, permitting multiple image
acquisitions with minimal effect on operative time. 3DUS
does have limitations; it is user dependent, with an operator learning curve. Image analysis also remains an underdeveloped field.
Design. A prospective, observational study was undertaken
exploring 3DUS use in brain tumour surgery. Histological
analysis was combined with pre-, intra- and post-operative
imaging data to validate accuracy. Objective analysis was
performed on acquired images.
Subjects. 97 patients (62 male; mean 54 years) with varying
gliomas (84 high grade) were included.
Methods. Digital US images were analysed to extract quantitative parameters. Mean pixel brightness (MPB) and standard
deviation (SD) were correlated with histological features.
Results. 484 regions of interest were analysed. Close correlations were noted between MPB and cellularity, and, SD and
intrinsic cellular diversity.
Conclusions. MPB and SD are objective measures reflecting
the sensitivity of US in detecting presence/extent of intrinsic
brain tumours. They indirectly suggest heterogeneity, cellularity and invasiveness. Development of the paradigm would
enhance 3DUS use in brain tumour surgery.

TP2–7: Quality of life in vestibular schwannoma patients
R. Foley¹, R. Maweni¹, R.M. Walsh², M. Javadpour³ &
D. Rawluk³
¹School of Medicine, University College Dublin, Ireland,
²Department of Neurology and Skull Base Surgery, Beaumont
Hospital, Dublin, Ireland, ³Department of Neurosurgery and
Skull Base Surgery, Beaumont Hospital, Dublin, Ireland
Objectives. The objective of this study was to assess the
quality of life (QOL) in a representative sample of vestibular
schwannoma patients.
Design. Cross-sectional observational study.
Subjects. The cohort consisted of 75 patients with a diagnosis
of vestibular schwannoma being actively followed in the skull
base outpatient department during the study period. Patients
with neurofibromatosis type 2, psychiatric conditions or
those with a new diagnosis (<6 months) were excluded).
Methods. Patients were asked to complete the FACT-Brain
Tumour Questionnaire, which assesses quality of life in four
domains; physical, social, emotional and functional. Results
were analysed in the overall cohort and in microsurgery, stereotactic radiosurgery (SRS) and conservative management
subgroups.

Results. The response rate was 94%, with an average age of
participants of 57 years and an average follow-up of 5.4 years.
QOL was statistically significantly lower in the surgery and
radiotherapy cohorts in comparison to the conservative
subgroup (p  0.039). However there was no difference in
emotional well-being between the three subgroups.
Conclusions. The QOL within this patient cohort was
extremely variable in each management group, mirroring the
heterogeneous natural history of this disease process. QOL
assessment can be accurately performed in clinical practice and can identify the subset of patients most in need of
psychosocial intervention and is an important step towards
personalised medicine.

TP2–8: Survival outcomes of patients who underwent
redo craniotomy for recurrent glioblastoma
D.N. Fitzrol, C. Rajaraman, G. O’Reilly, S. Dixit,
M. Hingorani & S. Achawal
Hull Royal Infirmary, Hull, UK
Objectives. To assess the survival outcome (SO) of patients
who had redo craniotomy (RC) for recurrent glioblastoma
(GBM) compared to the SO of patients who did not have RC.
Design. Retrospective study.
Subjects. Patients diagnosed with primary GBM from 2010 to
2012.
Methods. A list of patients diagnosed with primary GBM was
obtained from the pathology department. Patients’ details
were collected from the electronic medical record. Those
who had RC were identified from their operation notes and
histology results.
Results. 124 patients were diagnosed with primary GBM in
2010–2012. 14 patients had RC for recurrent GBM and 110
did not. Although there was a higher mean SO for patients
who had RC (28 months) compared to those who did not
(15.6 months), this did not reach a statistical significance
(p-value  0.06). The SO from time of diagnosis to RC
(mean 21.1 months) compared to the patients’ overall survival (mean 28 months) did not show a significant difference (p-value  0.18). The SO of patients after RC (mean
7.5 months) is significantly less (p-value  0.01) compared
to their survival from diagnosis to RC (mean 21.1 months).
However the range of SO after RC is from 1.2 to 15.8 months.
Conclusions. The survival outcome of patients who underwent RC is better than that of those who did not. However
this varies and appears to benefit some patients considerably
more than others. Studies looking into the favourable characteristics of patients that may benefit from RC can help in
future management of patient with GBM.

TP2–9: Transcranial resection of olfactory groove
meningiomas – The impact of size on preoperative
imaging findings, complications and outcome
K. Patel, A. Kolias, R. Mannion & R. Kirollos
Addenbrooke’s Hospital, Cambridge, UK
Objectives. To evaluate outcomes of transcranial resection of
olfactory groove meningiomas (OGM) and to determine the
impact of size on outcome and complication rates.
Design. Retrospective.
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Subjects. Patients undergoing resection of OGM in Addenbrooke’s Hospital between 2002 and 2015.
Methods. This series included 43 consecutive patients (33 female,
10 male) who underwent transcranial resection of OGM.
Results. Maximum tumour diameter varied from 2.2 to 6.63
(average 4.81) cm. Simpson grade-I or -II resection was
obtained in 95.2% of patients. There were 2 operative mortalities (4.5%). 1 patient developed severe neurological deficit post-operatively and died 4 months later. No other patient
developed permanent focal neurological deficits other than
anosmia. CSF leak occurred in 7 patients, 4 of whom underwent repair (9.3%). 2 of these developed low-grade meningitis (4.6%) and 1 developed a bone flap infection (2.3%).
1 patient developed post-operative seizures (2.3%). 80%
of patients had a favourable Modified Rankin Scale (mRS)
score of 0–1 at follow-up. 2 had residual tumour left. No
recurrences have been detected 3–124 months post-surgery
(mean follow-up 34 months).  5cm tumours had significantly more oedema (19/20 vs 14/23; P  0.01) and vascular
adherence (18/20 vs 10/23 p  0.001) on pre-operative MRI
compared to tumours.
Conclusions. Transcranial resection of OGM is safe and
effective in the majority of patients. Larger tumours have
more oedema and vascular adherence on pre-operative
imaging which potentially increases the risk of surgery but
did not have any impact on outcome or complications in
this series.

FM1 Free Paper Session – Spine
MAIN SESSION – Friday, 11th September
FM1 -1: Duration of foot drop and post-operative recovery
of muscle power: A single-centre experience
D. Henderson, P. Sinha, H. Narayanamurthy &
H. Sharma
Derriford Hospital, Plymouth, UK
Objectives. To determine whether surgery carried out within
48 hours from the onset of foot drop is associated with a
greater recovery of muscle power.
Design. Retrospective data collection and analysis.
Subjects. Patients who were operated on for foot drop from
2011 to 2014 at Derriford Hospital, Plymouth.
Methods. The duration of foot drop prior to surgery was categorized as less than or equal to 48 hours and greater than
48 hours. As per the medical research council (MRC) scale,
muscle power of ankle dorsiflexion was compared pre- and
post-operatively.
Results. The total sample size was 28. All patients were diagnosed with a prolapsed intervertebral disc except for one
who had lateral recess stenosis. The median age was 51 (15
– 74). 9 (32%) were female and 19 (68%) male. The level was
L4/L5 in 17 (61%) patients and L5/S1 in 11 (39%). Foot drop
was right sided in 13 (46%) patients, left in 14 (50%) and bilateral in 1(4%). 8 patients were operated on within 48 hours, all
experienced an improvement in muscle power with 5 making a complete recovery. 20 patients were operated on after
48 hours, improvement was seen in 15 patients including 6
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who made a complete recovery, 3 showed no improvement
and 2 were lost at follow-up.
Conclusions. Our study shows that patients who were operated on within 48 hours of the onset of foot drop made a
better recovery. However we recognise the limitations of our
study such as the small sample size, retrospective analysis
and lack of a control.

FM1–2: Surgical outcomes following traumatic brain
injury in children: A single-centre experience
J.M. Grandish, S. Ndoro, D. Crimmins & J. Caird
Temple Street Children’s Hospital, Dublin, Ireland
Objectives. To describe the epidemiology of an independent
cohort of paediatric patients with traumatic brain injury (TBI)
at a tertiary neurosurgical centre and to ascertain outcomes
following neurosurgical intervention in this population.
Design. Retrospective cohort study.
Subjects. The cohort consisted of 40 consecutive patients,
under 12 years of age, who underwent neurosurgical intervention following TBI between 2008 and 2013.
Methods. A retrospective review of clinical data was
performed. Epidemiological data, mechanism of injury,
initial GCS, presenting symptoms, clinical course and
residual deficits were assessed. Neuroimaging was
reviewed to determine the nature and extent of intracranial
injuries.
Results. Mean age was 3.6  2.82 years (birth to 11.1). Mean
presenting GCS was 11.45  4.22 (3–15); 44.8% of patients
had mild TBI. Falls were the most common mechanism of
injury (50%) across all age groups, followed by RTAs (17.5%).
Non-accidental injury was suspected in 6 patients (15%), all
under 1 year of age. Rates of injury were uniformly higher
in boys. 3 patients underwent decompressive craniectomy,
with 66.7% mortality. Overall mortality was 10%, and 38.9%
of survivors had significant sequelae.
Conclusions. TBI in children remains a significant problem.
Falls are the most common mechanism of injury, but are
difficult to target from a preventive perspective. Outcome
scores and multidisciplinary follow-up would help quantify
the true burden of disease, and optimize management and
outcomes.

FM1–3: A novel nurse practitioner-led cervical spine
fracture pathway
S. Newton, A.A. Razak, H. Birnie & M. Drozda
Hull Royal Infirmary, Hull, UK
Design. Our neurosurgical unit at Hull Royal Infirmary has
a catchment area of 1.2 million. Approximately 100 patients
are referred each year with cervical spine fractures. Since
2010, a ward attender-based, nurse practitioner-led cervical
fracture service has been in place. Telephonic contact with
other neurosurgical units has shown that Hull appears to be
unique in offering a nurse-led service.
Methods. All referrals are taken by the on-call registrar who
inputs the referral on an electronic database. Discussion
with on-call spinal consultant results in a treatment plan.
Conservative treatment plans are forwarded directly to
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nurse practitioners for inclusion on the conservative treatment fracture pathway. This consists of 2, 8 and 12 weeks
follow-up appointments with imaging at each appointment, this being AP/lateral XR, CT imaging and flexion/
extension XR / CT, respectively. The patients are seen
and assessed at each visit by the nurse practitioner. The oncall registrar is available to review images and the spinal
consultant on call is accessible for advice. A weekly spinal
MDT is available if required.
Conclusions. This novel pathway provides more rapid improved
access to our specialised services whilst simultaneously alleviating some of the burden upon outpatient and consultantled services. We believe patient satisfaction and safety has
improved, as they are assessed in a neurosurgical unit rather
than local hospitals. Additionally, all patients have open
access to the service at all times if they have problems.

FM1–4: Re-Audit (2015): Reducing the incidence of
infections in EVD placement in traumatic head injuries
V. Prasad¹, M. Ganau¹, S. Tsoti², N. Jayakumar¹,
E. McKintosh³ & M. Millar¹
¹Royal London Hospital, ²Imperial College, ³Royal London
Hospital, UK
Objectives. CSF diversion (EVD and VPS), although burdened by peri-/post-operative complications, are common
and potentially lifesaving procedures. To assess the impact
of chlorhexidine (Cxl) v betadine as skin prep before EVD
and VP shunt we evaluated the infection rate at 6 months in
a cohort of TBI patients.
Design. EVD/VP performed during this prospective study
(running from Jan to Jun15) were included. According to
standard departmental procedure all EVD were inserted in
theatre, tunnelled  5 cm, prophylactic antibiotics given at
induction.
Subjects. Adults with isolated TBI requiring EVD and/or VPS
were included.
Methods. Cases ascertained from theatre logbooks and
SurgiNet (Hospital online database).CSF results obtained
from the microbiology department, with whom we performed
this study collaboratively. Outcomes included the times of
surgery, duration of procedure, seniority of surgeon and number of days since EVD was placed and time to elective revision.
These were correlated with the incidence of CSF infections.
Results. Preliminary data proved Cxl to reduce infection rate
by nearly 20%. In cases of infection duration of surgery again
played a part, operation exceeding  50% of average time
had greater chance of infections.
Conclusions. The CSF infection is more likely to be from introduction of bacteria at operation rather than retrograde colonization. There may be no discrimination for all types of surgery,
but in EVD placement, there has been a correlation in duration
of operation and development of infections. Pre-operative
skin cleansing with Cxl is effective in reducing infections.

FM1–5: The success of a physiotherapy-led telephone
follow-up service post spinal surgery
M. Naylor, S. Fenton & K. Morris
Hull Royal Infirmary, Hull, UK

Objectives. To establish a physiotherapy-led telephone clinic
for the follow-up of post-operative spinal patients. To assess
patient satisfaction and assess activity to ensure the service
effectively redirected work from consultant clinics.
Design. Patient activity has been recorded and audited since
2009. Patient satisfaction surveys have been completed by
questionnaire. Over 2700 patients have been through the
service.
Subjects. Patients undergoing lumbar foraminotomy, discectomy, decompression, vertebroplasty, ACDF for radiculopathy and instrumented fusion.
Methods. Suitable patients are called 6/52 post surgery, by
the physiotherapy team, to assess post-operative outcome.
A representative sample of patients was sent an anonymous
questionnaire to investigate their satisfaction with telephone
follow-up.
Results. 75% of patients are discharged directly to GP without
further need for consultant input. 83% of patients agreed or
strongly agreed that they were happy with the quality of the
telephone service; 75% preferred a telephone follow-up as
opposed to coming back to hospital.
Conclusions. The extended role of the physiotherapy team has
helped to reduce pressure on consultant clinics, by reducing
waiting lists, improving the patient experience for all those
accessing and waiting to access neurosurgery. This innovative approach to follow-up has streamlined the patient pathway. Further to this, the service has led to cost savings and
improved use of staffing at a time when efficiency in all of our
services within the NHS is essential.

FM1–6: Bed rest and beyond: an audit of bed rest for
managing incidental durotomy in lumbar spine surgery
G. Bonanos, I.C. Coulter & M. Prasad
James Cook University Hospital, Middlesbrough, UK
Objectives. To assess the role of bed rest in the management
of incidental durotomy in lumbar spine surgery.
Design. Incidental durotomy is a common complication of
spinal surgery. We have prospectively audited the role of bed
rest in the management of dural tears which have occurred
during lumbar spine surgery in our unit.
Subjects. Patients observed to have an incidental durotomy
during elective single or two-level degenerative lumbar
spine surgery, or suffered a CSF leak postoperatively were
included.
Methods. A prospective audit was conducted over six months.
We collected data on the following variables: nature of dural
repair, duration of postoperative bed rest, head position,
morbidity arising and further procedures undertaken.
Results. Bed rest was used in 20 patients with incidental durotomy for an average of four (range: 1–10) days. Of these cases,
fibrin glue alone was utilized in nine patients, three patients
received primary suture repair plus fibrin glue and in three
patients, gelfoam plus fibrin glue was used. Five patients were
nursed head down for at least five days. Further problems
were noted in half of these patients (pseudomeningocoele-6
patients, CSF leak-3 patients and wound infection-1 patient).
Nursing patients in the head-down position did not reduce
the frequency of complications (60%). A secondary repair
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was required in 4 patients (20%). The median length of stay
was 7 (2–13) days.
Conclusions. Postoperative bed rest does not reduce
morbidity in cases of incidental durotomy. Furthermore, the head-down position does not appear to confer
any advantage. Prescribing bed rest in all cases may be
unnecessary.

FM1–7: Spinal pilocytic astrocytomas. Case series and
systematic review
S.C. Martin¹, M. Hofer², S. Jeyaretna³ & S.J. Griffiths¹
¹John Radcliffe Hospital Oxford, Uk, ²Neuropathology, John
Radcliffe Hospital, Oxford, Uk, ³John Radcliffe Hospital,
Oxford
Objectives. To identify prognostic indicators for spinal cord
pilocytic astrocytomas (SPA), and to pave the way for a collaborative study. SPA are uncommon tumours that are the
most frequent spinal cord tumours in the child and adolescent population, and second most common in adults behind
ependymomas. Spinal cord astrocytomas are generally of
low grade in all populations, in stark contrast to adult brain
glial tumours. We present our series of 7 patients who had
SPA in our department in the last 20 years.
Design. Case series and systematic review.
Subjects. Consecutive cases of SPA in a single centre over a
20-year period.
Methods. We interrogated our histopathology database
since 1995, and retrospectively analysed all cases of SPA.
We reviewed the world literature on these tumours, and
included all studies that gave data on presentation, tumour
details, operative details and outcome according to PRISMA
guidelines.
Results. Very few series gave data specifically on SPA, but
there were many on the heterogeneous ‘low grade astrocytoma’, and a wide variety of demographic data and scoring
systems was employed. Indicators with a tendency towards
good outcome included younger age at presentation,
thoracic cord involvement and absence of neurological
deficit.
Conclusions. These rare tumours are most common in
adolescents. However, the heterogeneous reporting of these
tumours highlights the requirement for a large collaborative
study of these using the same protocol.

FM1–8: Accidental durotomy in lumbar spine surgery: a
single-centre experience
P. Mitchell, C. Robson & B. Mathew
Hull Royal Infirmary, Hull, UK
Objectives. Audit of accidental durotomy at a single unit: its
incidence, operative management, timing of post-operative
mobilisation and complication rate.
Design. Audit of patient records to determine how accidental durotomy was managed intra-operatively and whether
timing of post-operative mobilisation influences rates of
complications. We also wanted to determine the amount
of under-recording versus incidence and establish whether
surgeons experience influenced durotomy rates.
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Subjects. Patients undergoing lumbar spine surgery with accidental durotomy between January 2014 and March 2015.
Methods. Analysis of patients with accidental durotomy
during lumbar spinal surgery. The incidence was then calculated using our electronic database. From these we were
able to identify the primary surgeon and whether there was
any correlation between surgeon experience and accidental
durotomy. We also reviewed repair techniques and timing of post-operative mobilisation. Minimum of 3 months
follow-up was required.
Results. Provisional results show there is no statistical significance in intra-operative repair, timing of mobilisation and
complication rate. As a unit we are self-under-reporting our
accidental durotomy rate.
Conclusions. There is no evidence in the literature on
the incidence of accidental durotomy, its operative management and timing of post-operative mobilisation. The aim
of this audit was to determine whether our incidence compares with that in the literature and whether differences in
operative and post-operative management influence complication rate.

FM1–9: Neurological deterioration and outcomes in
cauda equina syndrome (CES)
N.V. Todd
Newcastle Nuffield Hospital, Newcastle, UK
Objectives. Nature of neurological deterioration in CES.
Design. Systematic literature review. Retrospective review of
medicolegal cases (M/L ).
Subjects. CES literature. 118 M/L CES cases.
Methods. PubMed search  CES.
Results. 3528 abstracts   45 human, 11 animal studies.
Animal studies show that structural and functional losses
progress as time passes after severe CES. Human studies are
only level IV evidence; early surgery   better outcomes if
it prevents neurological deterioration. There is evidence of
poorer outcomes with more prolonged compression. There
is no proof (or lack of proof ) of benefit to earlier surgery after
CESR. M/L – 118 CES cases; at first clinical contact 100 (85%)
CESS/CESI (expected good outcome); at treatment 98 (83%)
CESR (expected poor outcome). CESS/CESI®CESR = 26 (26%)
in first 24 hours.
Conclusions. There is progressive structural and functional
damage after CES including CESR. There can be rapid deterioration (1% per hour in M/L cases), of which 83% were not
treated until CESR. This prompts emergency diagnosis and
treatment in CES (1,2).

References
1. Timing of surgical intervention in cauda equina syndrome:
A systematic critical review. Chau AMT, Xu LL, Pelzer NR,
Gragnaniello C. World Neurosurg 2014; 81:640–650.
2. Time to treatment of cauda equina syndrome: A time to reevaluate
our clinical decision. Bydon M, Gokaslan ZL. World Neurosurg
2014; 82 3/4; 344–345.

FM1–10: Intramedullary surgery is safe in a small unit
R.S. McConnell¹, A. Shoakazemi², B. Heron³,
S. McKinstry⁴ & S. Haffey⁵
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¹Dept of Neurosurgery, Royal Victoria Hospital, Belfast , ²Dept
of Neurosurgery, Royal Victoria Hospital, Belfast, ³Dept of
Neuropathology, Royal Victoria Hospital, Belfast, ⁴Dept of
Neuroradiology, Royal Victoria Hospital, Belfast, ⁵Dept of
Neurophysiology, Royal Victoria Hospital, Belfast
Objectives. To audit the outcomes of spinal intramedullary
surgery in a combined paediatric and adult practice in a
small unit.
Design. A retrospective analysis of a prospectively collated
series of operated intramedullary tumours.
Subjects. 41 patients aged 2–73 years presenting with spinal
intramedullary lesions. Lesions occurred from the craniocervical junction to the conus.
Methods. Data gathered included presentation, radiological appearances pre- and post-op, Pre- and post-op Frenkel
Grading, adequacy of excision, pathology, adjuvant therapy
and recurrence (Follow-up between 3 months and 15 years).
Techniques used and discussed include the use of SSEP and
MEP monitoring, with recent work on D wave electrode
recording.
Results. 41 operated patients are described. Pathologies
operated included Ependymoma 14, Pilocytic Astrocytoma
8, Haemangioblastoma 6. All non-metastatic ependymomas
and haemangioblastomas were completely excised with no
recurrences on follow-up. The authors share their difficulties
in operating on pilocytic and infiltrative astrocytomas.
Conclusions. Pooling of resources with orthopaedic spinal
surgery has allowed the development of a spinal cord monitoring service. This has allowed safe surgery for intramedullary tumours with outcomes benchmarking well against
published results.

FM1–11: Role of minimally invasive surgery for thoracolumbar fractures in patients with Ankylosing Spondylitis
or Diffuse Idiopathic Skeletal Hyperostosis (DISH)
H. El-Maghraby¹, R. Beltechi¹, A. Varghese² &
S. Nagaraja³
¹Department of Neurosurgery, ²School of Medicine,
³Department of Neuro-radiology, University Hospitals
Coventry and Warwickshire, UK
Objectives. Background: Patients with Ankylosing Spondylitis or Diffuse Idiopathic Skeletal Hyperostosis (DISH) may
experience spinal fractures even after minor injuries. The
aim of the study is to assess the role of minimally invasive
spine surgery in acute thoraco-lumbar fractures in patients
with Ankylosing Spondylitis or DISH.
Design. Retrospective study
Methods. 7 patients (4 with Ankylosing Spondylitis and 3 with
DISH) underwent minimally invasive percutaneous shortsegment posterior fixation of thoraco-lumbar fractures. 1
patient required anterior instrumentation. Diagnosis was
suspected on CT scan of Spine and confirmed with MRI T2
STIR sequences.
Results. The mean follow-up was 8 (3–15) months. The mean
operative time was 84 (range 35–103) minutes and the mean
blood loss was  100mL from the minimally invasive percutaneous short-segment posterior fixation of Thoraco-lumbar
fractures. VAS was significantly improved from 7.2 to 2.1

at last follow-up. One patient developed incisional hernia
which was managed conservatively.
Conclusions. In patients with Ankylosing Spondylitis or DISH,
fracture instability is common, making surgical treatment
mandatory. Open surgery is associated with substantial rates
of infection and delayed recovery. This minimally invasive
surgical technique enables multilevel internal fixation and
may constitute an alternative to open surgery for unstable
fractures in patients with Ankylosing Spondylitis and DISH
due to the propensity for autofusion

FM1–12: Is Group and Screen in elective lumbar spine
surgery necessary? : Results of a local study and proposal
for a multi-centre audit
R. Geevarghese, R. Fu & D. Nandi
Charing Cross Hospital, London, UK
Objectives. Group and Screen (G  S) blood tests are frequently used in anticipation for transfusion in patients
undergoing many neurosurgical procedures. However,
the risk of significant haemorrhage requiring transfusion in
elective lumbar spine surgery is low. G S tests also incur significant monetary costs (approximately £12–15 per sample).
In an age of increasing pressure to reduce NHS expenditure,
curbing unnecessary blood tests may help ease the financial
burden.
Design. A retrospective analysis of patients undergoing elective lumbar spine surgery between April 2014 and March
2015.
Subjects. 240 patients were identified. 142 males and 98
females. Average age was 53.9 (range 20–88).
Methods. Electronic theatre and clinical requests were
reviewed for all patients. G S sample results in the perioperative period were identified. Red cell requests were recorded.
Case notes were reviewed in those who were transfused.
Results. 124 lumbar decompressions/laminectomies, 64
Microdiscectomies, 28 Discectomies, 16 Fixation/Fusion and
8 miscellaneous operations were identified. 2 patients (0.8%)
required post-operative transfusion.
Conclusions. Haemorrhage requiring transfusion is a rare
event in elective lumbar spine surgery. Routine G S may
therefore not be indicated in this population of patients,
and its omission has the potential for substantial cost-saving
benefits. In light of the results of our preliminary study, we
propose a multi-centre audit to further investigate the need
for routine G S and to rationalise future guidelines.

FM1–13: 3D Modelling for Surgical Planning and
Education in Neurosurgery
J. Halliday¹, N.T. Gurusinghe¹ & M. Briggs²
¹Department of Neurosurgery, Royal Preston Hospital, United
Kingdom, ²Senior Medical Graphic Artist, Royal Preston
Hospital
Objectives. To establish if 3D computer modelling and printing aids surgical planning, intervention and education,
including that of patients, in select Neurosurgical cases.
Design. Prospective and retrospective review of select Neurosurgical cases in a regional Neurosurgery centre in 2015.
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Subjects. Patients with cerebral vascular lesions and skull base
tumours were identified from our pending elective case lists.
Methods. 3D computer models were created for each patient
merging their CT, Angiogram (where applicable) and MRI
scans. Both the pathological lesions and nearby neurovascular structures were highlighted in the models generated.
These were sent to a specialised 3D printing service, who
produced life-sized models of skull around the region of
interest, the lesions and nearby neurovascular structures,
including those to be encountered in the surgical approach
such as major venous sinuses. The computer-generated
and printed models were used to assist in surgical planning
and education (neurosurgical trainees, medical students,
patients, nursing and theatre staff ).
Results. Both the computer-generated and printed 3D models
were extremely helpful in both surgical planning and education for our select cases.
Conclusions. 3D modelling and printing has a very real role in
aiding Neurosurgical planning and education. We are currently
bidding for in-trust 3D modelling software purchase and printing to increase the use of this technology within our department, and would encourage other units to explore its use.

PARALLEL SESSION – Friday 11th September
FP1 Free Paper Session - Miscellaneous
FP1 -1: Review of factors influencing catheter
complications of Intrathecal baclofen (ITB) systems:
findings from 13 years of clinical practice
A.M.A. Ammar, I. Ughratdar, A.A. Moussa,
S. Muquit & M.H. Vloeberghs
Queen Medical Centre, Nottingham, UK
Objectives. The catheter is the most vulnerable component of
the ITB system with complication rates up to 40%. We aim to
identify ITB catheter complications and influencing factors
over 13 years of clinical practice.
Design. Retrospective study.
Subjects. 222 patients with ITB implantation from 1998 to
2011.
Methods. Medical records were reviewed for patient demographics, indications and operative details. The catheter
complication and revision rates, and catheter survival time
were reviewed. Multivariate regression analysis was conducted to identify the influencing factors.
Results. 56(25%) catheter revisions were performed in
43 patients after 939 pump years of follow-up (revision
rate  0.06 per pump year). Complications included 23(10%)
catheter migrations, 13(6%) catheter fractures, 8(4%) catheter disconnections, 7(3%) iatrogenic catheter transection after scoliosis surgery and 5 (2%) occlusion. Ten (5%)
patients had 2 catheter revisions and 1(0.5%) patient had
3 revisions. The average time between implanting the ITB
pump and catheter revision was 717 (Range 49–2505) days.
Multivariate analysis revealed that presence of dystonia and
depth of pump implantation (subcutaneous rather than subfascial technique) were the most significant factors that were
associated with catheter complications (p  0.001 and 0.02,
respectively).
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Conclusions. Our catheter complication rate is consistent
with published literature. However, revision rates per pump
year are very low. Using a subfascial technique can reduce
the catheter complication rate.

FP1–2: Changing of the guard: Avoiding infection when
replacing neural pacemakers
J. Pepper, H. Akram, J. Hyam, T. Foltynie, P. Limousin,
M. Hariz & L. Zrinzo
Unit of Functional Neurosurgery, NHNN, London, UK
Objectives. Infection of deep brain stimulation (DBS)
hardware has a significant impact on patient morbidity.
Published infection rates after implantable pulse generator
(IPG) replacement vary from 0 to 22% (1). Here we examine
the effect of a change in practice during DBS IPG change in
our institution.
Design. Prospective cohort study with historical controls.
Subjects. A total of 171 patients underwent 195 IPG replacement surgeries between 2002 and 2014.
Methods. Since January 2012, patient screening for skin/nose
microbial colonization and, where necessary, eradication
was performed prior to elective DBS IPG change. Moreover,
topical vancomycin was also placed in the IPG pocket during
surgery. This “prospective” group was compared to a retrospective “historical” control group. Detailed clinical information on all patients was collected.
Results. 171 patients underwent 195 IPG replacement procedures (“Historical”: 80 patients, 94 IPG changes, Age 48,
Male 48%, F/u 73 months; “Prospective”: 91 patients, 101
IPG changes, Age 54, Male 56%, F/u 21 months). Infection
rate in the “prospective” group was significantly lower when
compared to control group (0% vs 8.5%, p  0.0025) despite
“prospective” patients being older and having more previous
IPG changes.
Conclusions. This study suggests that a simple change in clinical practice can significantly lower infection rates in patients
undergoing DBS IPG replacement.

Reference
1. The risk of hardware infection in deep brain stimulation surgery
is greater at impulse generator replacement than at the primary
procedure. Pepper J, Zrinzo L, Mirza B, Foltynie T, Limousin P,
Hariz M, Stereotact Funct Neurosurg. 2013;91(1):56–65.

FP1–3: Key molecular determinants of biological
behaviour and survival in high-grade glioma. Examining
the role of the Salvador–Warts–Hippo pathway in glioma
K.S. Holland
Addenbrooke’s Hospital, Cambridge, UK
Objectives. To show that glioma stem cells possess a
distinct genetic and molecular signature that correlates with
survival.
Design. We combine initial analysis of genetic sequencing
data, protein analysis of target gene expression and clinical
outcome correlation.
Subjects. DNA analysis from 21 glioma stem cell lines revealed
the Salvador–Warts–Hippo pathway as a key deregulated
pathway. A constitutive tumour suppressor pathway, its
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downstream effector is yes-associated protein (YAP). Molecular data was correlated with radiological and survival data
pertaining to original bulk tumours.
Methods. We used Western blotting and immunohistochemistry to quantify YAP/phospho-YAP expression in stem
cells, normal brain, established cell lines and matched bulk
tumour specimens. LDH cytotoxicity assays were used to
demonstrate correlation between YAP expression and proliferative capacity in the glioma stem cells. Statistical analysis
was performed using GraphPad Prism software (GraphPad
Software, La Jolla, CA).
Results. YAP is overexpressed in the glioma stem cells, and
YAP expression correlates with an aggressive phenotype.
Tumours associated with YAP-expressing stem cells had
worse overall survival than their non-YAP-expressing counterparts (median survival 8 months versus 15 months, HR
1.886, 95% CI 0.224–0.8413, p value 0.4727). Within a selected
cohort of glioma stem cells, YAP expression correlated with
increased proliferative capacity, assessed by LDH assay.
Conclusions. YAP expression is a marker of ‘stemness’,
correlating with increased proliferative capacity and with
aggressive phenotype.

Reference
1. “Yes-associated protein 1 is widely expressed in human brain
tumors and promotes glioblastoma growth.” Orr BA, Bai H, Odia
Y, Jain D, Anders RA, Eberhart CG. J Neuropathol Exp Neurol
2011;70(7): 568–577.

FP1–4: Management of spasticity and neuromuscular
scoliosis in a single operative procedure
S. Muquit¹, A.A. Moussa², A.M.A. Ammar³, L.A. Nasto¹,
S.M.H. Mehdian¹ & M.H. Vloeberghs³
¹Centre for Spine Studies and Surgery. Queen’s Medical
Centre, ²Department of Neurosurgery. Queen’s Medical
Centre & Assiut University Hospitals, Egypt, ³Department of
Neurosurgery. Queen’s Medical Centre
Objectives. To demonstrate how scoliosis corrective surgery and selective dorsal rhizotomy (SDR) to manage the
underlying spasticity can be achieved in a single operative
procedure.
Design. Case report.
Subjects. 17 year-old female patient with spastic cerebral
palsy (GMFCS level V). Her spasticity had been managed
with intrathecal baclofen therapy (ITB) since the age of 10
years. However, over the period of ITB therapy she developed
a progressive scoliosis, which reached Cobb angle of 86° from
T11 to L4. Her baclofen requirements had also increased
necessitating frequent pump refills.
Methods. The patient required scoliosis correction and further management of her spasticity, as her ITB pump had
reached end of life. We elected to remove the baclofen pump,
perform SDR and scoliosis correction surgery. This was successfully achieved as a single operative procedure. Pre-and
post-op Ashworth scores were recorded. CPCHILD™ was
used to assess quality of life.
Results. Post-operatively her curve improved to 24°. Modified Ashworth scores improved in upper and lower limbs.

Total CPCHILD™ scores showed improvement from 54.36%
(pre-op) to 64.32% at 6 months follow-up. Areas of most significant improvement were in the domains of Personal Care
and Comfort.
Conclusions. Selective dorsal rhizotomy and scoliosis
correction surgery performed as a single operative procedure is a feasible and viable option for concurrent management of spasticity and scoliosis. It avoids the risks and
morbidity associated with multiple surgeries and delay in
treatment.

FP1–5: Spinal cord stimulation effects on human airway
responsiveness to methacholine challenge
M. Paranathala¹, Hamid Rai¹, I. Pavord² & A. Green¹
¹Dept of Neurosurgery, Oxford University Hospitals,
Oxford, ²Respiratory Medicine, Oxford University Hospitals,
Oxford
Objectives. Study of guinea pig airways has shown vagal
stimulation alters airway calibre, and bronchial responsiveness to a given dose of methacholine. We hypothesised that
spinal neural outflow influences the sensitivity of airways to
methacholine in humans.
Design. Patients with neuromodulators for various indications, offered the opportunity to test this physiological
response. Patients with spinal cord stimulators for chronic
pain were studied; therapeutic stimulation is around
60 Hz. Methacholine challenge testing was carried out as per
standard protocol, on and off stimulation, and oscillometric
testing was conducted at baseline and after each dose.
Spirometry was also performed, pre and post testing. Testing
was terminated either once threshold changes in resistance
had been reached, by patient choice, or if maximum dose
was reached.
Methods. Lower, and total, airways resistance for each dose
was compared for each subject on and off stimulation, using
paired t-tests. Patients were grouped into cervical, thoracic
and lumbar stimulation depending on vertebral level of electrode on X-Ray.
Results. Stimulation led to an alteration in the responsiveness
of the airways to methacholine with patients having increased
total and lower airways resistance, for a given methacholine
dose, when stimulation was changed. This did not correlate
with clinical symptoms. In addition stimulation at different
spinal levels had differing degree of effects on the change
in airways resistance detected in response to methacholine
challenge.
Conclusions. We conclude airway reactivity is increased
on spinal cord stimulation. This is a novel and unexpected
finding and suggests there is active modulation of the
airways by the spinal neuronal outflow.

FP1–6: James Hill – First modern British Neurosurgeon
J.C. Ganz
Retired
Objectives. To recount and analyse the contribution of James
Hill (1703 to 1776) surgeon in Dumfries.
Subjects. Cranial Injury Management in the 18th century.
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Methods. Analysis of the Hill’s text taken from Cases in Surgery
(Edinburgh 1772) and compare it with the writings of other
contemporary surgeons who reported with case series.
Results. 1. He tabulated some of his results 2. Mean followup time of 17 (Range 3–30) years 3. Only elevated depressed
fractures if patient had “bad” symptoms (equivalent to raised
ICP) 4. He knew injury on one side gave deficit on the opposite side 5. He used the trepan only in the presence of “bad”
symptoms 6. He noted the presence or absence of pulsation
in 5 out of 9 7. He did not mind opening the dura 8. He shaved
brain hernia 9. He lost no patients from infection 10. The only
patients who died were two with initially lethal injuries and
two where treatment was refused by relatives or deferred
until too late.
Conclusions. His instinctive understanding based on his
habit to follow observation rather than dogma produced a
remarkably superior surgeon.

Reference
1. Hill J: Cases in Surgery: Particularly of Cancers and Disorders of
the Head from External Violence with Observations: to which is
added An Account of the Sibbens. Edinburgh: John Balfour 1772
Ganz JC: Head Injuries in the 18th Century. The Management of
the Damaged Brain. Neurosurgery 2013; 73(1): 167 – 176

FP1–7: Improving the quality of neurosurgical
discharge summaries by comparative review of registrar
performance
A. Mowat, C. Robson & B. Mirza
Hull Royal Infirmary, Hull, UK
Objectives. To assess the accuracy and timeliness of hospital
to primary care information transfer by discharge summaries from a tertiary neurosurgical centre by comparing the
performance of individual registrars.
Design. A retrospective audit of 100 discharge summaries,
between 01/03/2014 and 31/05/2014, was performed.
Subjects. Adult neurosurgical patients with a wide variety of
elective and emergency conditions.
Methods. The discharge summaries were electronically
sourced. The main outcome measure was a score assigned to
each, based on the inclusion of nine criteria.
Results. 65 % of the discharge summaries had registrar input.
Those signed off by the registrars were more comprehensively completed than those without (7.2 vs 6.3) (p  0.05).
97 % had the diagnosis documented, 93% had appropriate
follow-up documented. All were completed prior to the discharge of the patient. The mean performance of the 8 registrars lay between 8.1 and 6.3. Some of inclusion criteria were
unacceptably poor. Neurological status was documented in
only 73 %, pain status in 28 %.
Conclusions. Registrar sign off enhances the quality of the
discharge summaries, and should be continued. The performance of all registrars was positive with no obvious outliers.
Pain level and neurological status should be explicitly added
to the electronic proforma. Consultants should check a number of DSs early in trainee rotations, giving specific feedback.
Re-audit again in one year, with ‘prizes’ for the best performing and most improved registrars.
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FP1–8: Bicycle helmet versus an orthotic device – The
better saviour??
V. Acharya, S. Chandrasekaran, M. Choksey & S. Joshi
University Hospital, Coventry, UK
Objectives. To assess whether a bicycle helmet can be used
as a protective device following an emergency craniectomy
as opposed to a tailored hospital orthotic device to improve
patient safety and expedite discharge from hospital.
Design. An assessment of physical coverage of a bicycle
helmet versus a hospital-tailored custom orthotic helmet
device. In-depth interviews with orthotic team to evaluate
patient safety enhancement with the use of a bicycle helmet.
Subjects. Theoretical analysis of craniectomy patients at our
hospital. Assessing postoperative complications, delayed
discharges and patient safety concerns, including cost analysis and complications with hospital-designed and tailored
orthotic device.
Methods. Assessment of patients using a bicycle helmet following craniectomy versus hospital-tailored orthotic device.
Review of literature related to protective devices and orthotics. Detailed meetings with hospital orthotics team to assess
devices versus bicycle helmet option.
Results. A bicycle helmet provides adequate cover and protection following a craniectomy and costs from £15 as opposed
to a custom-tailored orthotic prosthetic helmet at the price
of £120 at the University Hospital in Coventry (UK). Patients
usually wait between 10 and 15 days from the date of request
for an orthotic helmet.
Conclusions. The use of a bicycle helmet provides more than
adequate cover and protection following craniectomy, costs
significantly less for the piece of equipment and prevents
delayed discharges from hospital.

FP1–9: Survey of neurosurgical unit audit activity and
infrastructure
R.P. Finn¹, A. Jenkins² & R. Nelson³
¹Medical Director’s Office, NHS England, London, ²Walton
Centre, Liverpool, ³North Bristol NHS Trust, Bristol
Objectives. To determine the current audit activity and supporting infrastructure in British and Irish neurosurgical
units
Design. Online survey
Subjects. All 37 neurosurgical audit leads across GB and
Ireland were surveyed
Methods. Detailed, online questionnaire sent to all unit audit
leads. Results collated and analysed on an Excel database.
Results. An 81% response rate was achieved:
•• 38% of units do not have any administrative support for
clinical audit meetings
•• Clinical audit meetings are held regularly in 93% of units,
and monthly in 60% of units
•• Meetings are attended by medical and nursing staff in
over 89% and 57% of units
•• Audit and managerial staff attendance at these meetings
is under 40%
•• Elective surgery is not suspended during clinical audit
meetings in 25% of units
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•• 77% of units use a structured proforma to review clinical
cases
•• 87% of units record results on a database
•• Very few units receive statistical support from their Trust,
publish outcomes or activity data
•• Case-mix adjustment is not employed in any unit
•• Only 34% of units have consultant review of HES coding,
and coding errors are only corrected in 45% of units
•• 75% of units use an electronic database of referrals
•• The UK shunt registry is used in 100% of units, but other
national audits are used in less than 40% of units
Conclusions. There are widespread variations in the clinical
audit activity and supporting infrastructure of neurosurgical
units. These variations must be addressed through the Neurosurgical National Audit Programme.

FP1–10: Use of the h-index and its variants in assessing
the academic productivity of neurosurgeons working in
the United Kingdom
A.A.B. Jamjoom¹, A.N. Wiggans¹, J.J.M. Loan²,
J. Emelifeoneu¹ & P.M. Brennan¹
¹Western General Hospital, ²Aberdeen Royal Infirmary, Scotland
Objectives. Academic metrics are increasingly being used
to measure and compare the productivity of researchers.
We aimed to use a number of bibliometric parameters to
assess the productivity of neurosurgeons working in the
UK.
Methods. Consultant neurosurgeons working in the UK
were identified using the SBNS Audit Programme website.
Baseline data was collected including year of entry to specialist register, academic position and higher degree. Google
Scholar was used to compute a range of academic metrics for
each consultant including the h-index, hi-norm, e-index and
g-index. Non-parametric tests were used to compare median
results.
Results. A total of 334 consultants were included in the study.
Consultants published a median of 12 articles (0–457).
Median metrics for the whole cohort were h-index (5), hinorm (3), g-index (10.4) and e-index (9). The top 3 units
based on h-index were Addenbrooke’s (13), Great Ormond
Street (12.5) and Queen’s Square (11.5). We found significant differences in the h-index based on academic position
[Prof (17.5), Senior Lecturer (10.5) and non-academic (5);
p  0.0001], higher degree [PhD (10), MD (6) and none (4.5);
p  0.0001] and consultant experience [ 10 year (7),  10
years (4); p  0.0001]. No difference was found based on
gender [male (5), female (4); p  0.12]. The same trends were
seen across the other three metrics.
Conclusions. Concordance across the metrics demonstrates their validity among UK neurosurgeons. The project provides a benchmark bibliometric profile for future
comparison.

FP1–11: ‘Hello, Neurosurgical Reg…’: An audit of
emergency referrals to a regional Neurosurgical unit
D.A. D’Aquino, S. Horner & S. Howarth
Queen’s Medical Centre, Nottingham, UK

Objectives. The increasing burden on the NHS is felt by
neurosurgical units across the country in the escalating
volume of work coming through the telephone referral and
advice service. With the integration of information systems
within clinical practice we are now in a better position to
capture, characterise and audit this change.
Design. An audit of electronically recorded emergency
referral data over a 36-week period in 2014–15 versus an
equivalent period in 2012–13.
Subjects. Neurosurgical referrals to Queen’s Medical Centre
electronically logged between 28/8/14 and 11/5/15 and filed
on serialised referral cards between 28/8/12 and 11/5/13.
Methods. From 28/8/14 all new referrals were prospectively logged on a trust intranet database. Referral data was
recorded, analysed and retrospectively compared with data
from an equivalent period in 2012–13.
Results. 3892 electronic referrals (excluding call-backs) were
logged over 36 weeks. This equated to 541 direct admissions,
360 MDT referrals, 106 where intervention was deemed futile
and 26 referrals to clinic. The largest group comprised 2859
cases where telephone advice was given in the first instance.
This represents a 28% increase in total referrals compared to
an equivalent period in 2012–13.
Conclusions. National data gauges unit productivity in terms
of ‘Finished Consultant Episodes.‘ It is proposed that our
data not only measures increasing demand for neurosurgical
services, but also captures a significant volume of additional
clinical work needing audit, national standardisation and
reporting.

FP1–12: An audit of complications following cranioplasty
O. Kent, H. Bhatt, I. Anderson & A. Tyagi
Leeds General Infirmary, Leeds, UK
Objectives. Local cranioplasty audit to identify potential areas
for improvement. Infection rate is our primary outcome.
Design. Single-centre retrospective cohort study of all cranioplasties inserted over a two-year period. Median follow-up
was 19 months.
Subjects. 54 adult and paediatric patients identified between
October 2012-14. Mean patient age was 39 (range 2–82)
years.
Methods. Data collection from multiple e-records. Variables
included craniectomy aetiology, primary or secondary
cranioplasty, time between craniectomy and cranioplasty,
cranioplasty material, type of antibiotic prophylaxis, use of
drains and complications. Appropriate antibiotics were flucloxacillin and gentamicin, unless previous MRSA cultures
or antibiotic allergy were present.
Results. Craniectomy to cranioplasty intervals  60 days had
19% infection, compared to 15%  60 days (p  0.69). Cranioplasty material included titanium plate (70%), acrylic (24%)
and titanium mesh (6%); all infections (9 patients) involved
titanium plates. 74% of patients received appropriate antibiotics. The appropriate antibiotic cohort had a 17.5% infection rate compared to 14.8% in the inappropriate antibiotic
cohort (p  0.78). Interestingly, the two patients who developed post-operative haematoma each had drains inserted
intraoperatively.
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Conclusions. Our results suggest titanium plates correlate with increased infection. Independently, type of
antibiotic prophylaxis, time between craniectomy and
cranioplasty, and use of drains did not appear to affect
infection rate.

FP1–13: Can ‘Junior Doctor Centred Ward Rounds’
enhance learning experiences in the neurosurgical clinical
workplace?
V. Acharya¹, S. Amis² & S. Joshi¹
¹University Hospital, Coventry, UK, ²Warwick Medical School,
Warwick, UK
Objectives. To assess whether trainee/learner-centred ward
rounds could enhance the learning experiences for junior
doctors working in Neurosurgery.
Design. A theoretical project to consider trialling learnercentred ward rounds in the department to help enhance
learning experiences for junior doctors working in Neurosurgery. Project to soon commence.
Subjects. Junior doctors in the department of Neurosurgery at
University Hospital, Coventry, UK.
Methods. Review of the medical education literatures related
to workplace-based learning, ward rounds and overcoming
barriers to learning for junior doctors. Detailed informal
meetings, with debriefing, with junior doctors and consultants to consider a trial of learner-centred ward rounds
within the department.
Results. Considerable obstacles to learning exist in the ward
environment. Due to the high volumes of patients, untimely
medical emergencies and ongoing increases in administrative tasks, it can be difficult to allocate time for learning or to
actually have a positive educational experience at all. Ward
rounds can allow learning of complex tasks including interpersonal skills, clinical technical skills, patient management
skills and communication.
Conclusions. Ward rounds are widely considered an underutilised resource with regards to medical education. The initiation of ‘trainee-centred ward rounds’ would help improve
the knowledge acquisition and satisfaction of junior doctors
as ward rounds are an ideal platform for workplace-based
teaching and learning to occur.

MAIN SESSION – Friday 11th September
FM2 – Free Paper Session – Oncology/Radiosurgery
FM2 -1: 5-ALA fluorescence-guided resection combined
with local chemotherapy using carmustine wafers for
glioblastoma – Is there any benefit?
W.A. Sage, M.R. Guilfoyle, R. Ma, A. Young, C. Patel,
W. Qian, R. Jena & C. Watts
Addenbrooke’s Hospital, Cambridge, UK
Objectives. Intraoperative 5-ALA fluorescence-guided
resection and local chemotherapy using carmustine wafers
(Gliadel) are recent advances in the surgical management of
glioblastoma (GBM) that have been independently shown to
improve survival in clinical trials. This study aimed to assess
whether combined management of GBM with 5-ALA and
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carmustine wafers confers any additional survival benefit
over fluorescence-guided resection alone.
Design. Single-centre retrospective study.
Subjects. 286 patients underwent 5-ALA-guided resection; 79
(27.6%) also received carmustine wafers.
Methods. All patients 2009–2014 who had primary resection of a histologically confirmed GBM using 5-ALA guidance, with or without insertion of carmustine wafers, were
included. Overall survival between groups was compared
with the log-rank test.
Results. There was no significant difference in overall survival between the patients who had 5-ALA-guided resection alone and those who also received carmustine wafers
(p  0.44). Evidence of residual tumour on early MRI scan
obtained within 72 hours of surgery was associated with
significantly shorter survival (p  0.027). There was a significantly increased incidence of wound complications associated with carmustine wafers (15.2% vs. 6.7%, p  0.046)
Conclusions. Carmustine wafers do not appear to offer additional survival benefit over 5-ALA fluorescence-guided resection of GBM, but are associated with more complications.

FM2 -2: Atypical pituitary adenomas: Incidence and
clinical outcomes
S. Muquit¹, A.M.A. Ammar¹, A.A. Moussa² &
I.J.A. Robertson¹
¹Queen’s Medical Centre. Nottingham, ²Queen’s Medical
Centre, Nottingham & Assiut University Hospitals, Egypt
Objectives. The 2004 WHO classification defines atypical pituitary adenomas as having MIB-1 proliferative index greater
than 3%, high p53 immunoreactivity and increased mitotic
activity. We examine the incidence and outcome of atypical
adenomas in our patient cohort.
Design. Retrospective review.
Subjects. 100 consecutive patients who underwent transsphenoidal surgery for pituitary adenomas during a 24-month
period.
Methods. Review of histology. Minimum clinical follow-up of
18 months.
Results. Of the 100 patients, 16 met the criteria for atypical
lesions. 8 were female and 8 were male. 13 of the 16 (81%)
were macroadenomas. On imaging 11 (69%) demonstrated
evidence of surrounding invasion. Mean age was 49 (range:
29–80) years. 6 patients (38%) had hormonally active tumours
and 10 had non-functioning lesions. Immunohistochemical
analysis demonstrated the following: GH-secreting adenoma4 patients (25%), null-cell adenoma- 2 patients (12.5%),
ACTH-staining tumour with Cushing’s disease- 2 patients
(12.5%), and silent FSH-staining tumour- 8 patients (50%).
Mean follow-up period was 26.6 (range: 18–38) months.
Total radiological resection was achieved in 5 patients (31%).
4 patients (25%) had recurrence during the follow-up period,
one (6%) requiring further surgery.
Conclusions. Atypical tumours were identified in 16% of
resected pituitary adenomas, and they tended to be aggressive, invasive macroadenomas. As such they require close
follow-up and early consideration of further treatment (such
as radiotherapy).
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FM2–3: Demographics, treatment and outcome for
glioblastoma multiforme in a regional UK Neurosurgery
unit 2009–13
A. Natalwala¹, T. Hammett¹, A. Anuzis¹, J. Coventry²,
J. Featherstone³, B. Masters⁴, R. Vijayan⁴ & S. Smith⁵
¹Queen’s Medical Centre, Nottingham, UK, ²United
Lincolnshire Hospitals, UK, ³Leicester Royal Infirmary,
UK, ⁴Royal Derby Hospital, UK, ⁵Queen’s Medical Centre,
Nottingham, UK
Objectives. In light of recent data of national Glioblastoma
(GBM) incidence, we examined the equivalent data based
on histologically confirmed cases in a large regional UK Neurosurgical unit, comparing demographic and survival data
between the different case selection methodologies.
Design. A retrospective audit of case records
Subjects. Neuropathology records for all patients undergoing Neurosurgery in a regional Neurosurgery Unit were
examined and all cases of GBM identified for the years 2009–
13 inclusive.
Methods. Data was cross-referenced with hospital records to
identify patient demographics, treatment received, overall
survival and IDH-1 status. Statistical analysis was conducted
using SPSS with all tests two tailed and significance taken at
a p value of less than 0.05.
Results. 759 cases of histologically confirmed GBM were
recorded over the 5-year period. 60 of these had undergone
previous surgery for a GBM or other intrinsic brain tumour,
giving a new incidence rate of 3.87 / 100 000 / year. Median
overall survival was 7 months, increasing to 14 months in
patients undergoing full radical treatment including temozolomide. 56.5% of patients received craniotomy, radiotherapy
and temozolomide. Rates of residual enhancing tissue on
MRI were evaluated.
Conclusions. Incidence rates, treatment protocols and survival are broadly equivalent between the national study
and the data presented. Both datasets demonstrate survival
equivalent to the phase III trial data for good performance
status patients.

FM2–4: Prognostic factors in oligodendroglial tumours
M.H. Mohammad¹, S. Mills¹, K. Syed¹, A.R. Brodbelt¹ &
M.D. Jenkinson²
¹The Walton Centre for Neurology and Neurosurgery,
Liverpool, UK, ²University of Liverpool, UK
Objectives. To investigate whether the paradigm shift in
treatment of oligodendroglial tumours (resection and
observation/radiotherapy) has led to improved clinical
outcomes compared to historical series (biopsy and PCV
chemotherapy).
Design. Retrospective case series.
Subjects. Adult patients diagnosed with oligodendroglial
tumour between January 2007 and December 2010.
Methods. A neuro-radiologist reviewed MRI scans to determine EOR. Co-deletion of 1p36 and 19q13 was detected by
fluorescence in situ hybridisation. These variables were
investigated by univariate analysis using Kaplan–Meier
survival curves. Progression-free survival (PFS) and overall
survival (OS) were determined.

Results. 49 patients were studied (23 OII, 7 OIII, 12 OAII and 7
OAIII). The 5-year PFS for the whole cohort was 26.7% with a
median of 40.0  7.7 months. The 5-year OS was 65.8%. Logrank tests identified that prolonged OS was seen in grade-2
tumours (p  0.006), surgical resection of  68% (p  0.001),
1p/19q co-deletion (p  0.001) and a watch and wait protocol
(p  0.001). Prolonged PFS was only present in 1p/19q co-deletion. The PFS and OS for this cohort were comparatively shorter
than the historic cohort in the context of 1p/19q status.
Conclusions. WHO grade, EOR, 1p/19q status and timing
of adjuvant radiotherapy all impact survival. PFS and OS of
current treatment paradigm do not differ significantly from
earlier PCV-based management.

FM2–5: Non-adenomatous pituitary fossa lesions;
Features that may suggest a non-adenomatous pathology
and assist in distinguishing from pituitary adenomas.
Experience from a single-centre large series
T.J. Grundy¹, K. Karabatsou², S. Mills³,
K. Gnanalingham², T. Kearney⁴ & D. Hughes⁵
¹Salford Royal Foundation Trust, Salford, UK, ²Dept of
Neurosurgery, Salford Royal Foundation Trust, ³The Walton
Centre, Merseyside, ⁴Dept of Endocrinology , Salford Royal
Foundation Trust , ⁵Dept of Neuroradiology, Salford Royal
Foundation Trust
Objectives. The aim of this study was to assess the radiological
accuracy in distinguishing non-adenomatous lesions from
pituitary adenomas and identify any features that indicate
an alternative diagnosis.
Design. This is a retrospective case series comparing the initial radiological with the histological diagnosis.
Methods. Of the 412 cases over a 6-year period that were retrospectively reviewed there were 24 non-adenomas with
a discrepancy between the initial pre-operative radiology and final histology (Male n  10, female n  14, mean
age 54 years). Those were age and sex matched to histologically confirmed pituitary adenomas (n  48). Their
clinical presentation, endocrine profile and visual findings
were evaluated. The imaging of this cohort was reviewed
independently by 2 consultant neuroradiologists who
were blinded to the histology. The consensus radiological
opinion was then compared to the histology. Radiological
sensitivity, specificity and accuracy were calculated and
learning points identified.
Results. The radiological diagnostic sensitivity in identifying
pituitary adenomas was 91%, with a specificity of 40% and
accuracy of 67%.
Conclusions. Recognizing a non-adenomatous pituitary
lesion pre-operatively could guide towards the appropriate
management; however quite often achieving this ideal can
be challenging. The careful analysis of the history, endocrine
data and the review at a Pituitary MDT can add significant
diagnostic value in distinguishing pituitary lesions, as well as
the use of pre-operative CT (in selected cases). Features suggestive of alternative histology included involvement of the
pituitary stalk and anterior cranial floor extension; in young
females the possible diagnosis of lymphocytic hypophysitis
should be considered.
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FM2–6: MicroRNA profiles display heterogeneity in
glioblastoma tumours
J. Ward, R. Rahman, J. Branter & S. Smith
Queen’s Medical Centre, Nottingham, UK
Objectives. Intratumour heterogeneity exists in many cancers, with clear evidence of differential gene expression
temporo-spatially in glioblastoma multiforme (GBM).
MicroRNA (miRNA) profiling studies have identified riskstratifying signatures in GBM, but it has not been clarified
whether microRNA profiles vary in a similar fashion to gene
expression within individual GBM tumours.
Design. Laboratory investigation
Subjects. Primary tumour specimens resected from patients
undergoing surgery in a regional UK Neurosurgery unit.
Methods. miScript Human Brain Cancer miRNA PCR Array
was used to assess 84 miRNA’s expression levels between distinct regions within primary GBMs. miRNA expression was
analysed with quantitative RT-PCR. Gene targets for analysis
were selected with miRtarget gene prediction software, and
protein levels were validated through immunohistochemistry (IHC).
Results. A large degree of intratumour heterogeneity
was apparent in the samples. Homology existed between
individuals with 8 common miRNAs differentially expressed
between both central and edge regions of tumours.
Protein levels of CDK6 and c-KIT nuclear accumulation
were significantly elevated at tumour edges relative to core
samples as predicted by miRNA profiling.
Conclusions. Intratumour heterogeneity in GBM could produce significant miRNA profiling variation depending on
spatial location of the sample within the tumour. Therefore,
assessment of GBM miRNA signatures requires selective
sampling from multiple distinct tumour regions.

FM2–7: Extent of resection of tumour in awake
craniotomy: A single-centre experience
C.L. Tan, M. Hussain, L. Kenning, M. Lowry, S. Roberts,
A. Tahlan, C. Rajaraman & S. Achawal
Hull Royal Infirmary, Hull, UK
Objectives. Awake craniotomy (AC) is commonly used for the
resection or debulking of tumours close to eloquent areas of
the brain, with the aim of maximising resection while minimising damage to these important areas. Here we report the
outcome of AC in a tertiary neurosurgical centre, with regards
to the extent of the resection of their tumour
Design. Retrospective study
Methods. Review of medical notes of patients who underwent
AC from March 2011 to November 2014
Results. During this period, 41 AC were performed on 38
patients. In 27 cases, the patients had an MRI scan in the
early post-operative period ( 72 hours). Of these, 18.5%
(5/27) were reported as having ‘complete resection’, while
81.5% (22/27) had variable extents of tumour resection.
Operation notes were then checked to determine the reason some operations did not achieve complete resection.
Of the 21 operations with ‘partial resection’, 23.8% (5/21)
were halted due to face/limb weakness, 14.3% (3/21) due to

481

seizures and 9.5% (2/21) due to speech disturbances. There
was one case each of weakness with seizures, seizures with
speech disturbances and patient becoming less alert. In five
cases (23.8%), the operation was not stopped prematurely
and the surgeon was able to proceed with the operation as
far as judged reasonable
Conclusions. 18.5% of AC patients achieved complete resection, as assessed by post-operative MRI. 81.5% achieved variable extents of resection, the majority of which were stopped
due to development of neurological disturbances.

FM2–8: Fast track recovery program in Neurosurgery:
Safety and factors affecting length of stay following brain
tumour surgery
R. Ma, L. Livermore & P. Plaha
John Radcliffe Hospital, Oxford, UK
Objectives. There is an increasing drive to deliver a more
efficient, cost-effective service. Here we look at the safety
of early discharge and factors affecting length of stay (LoS)
following tumour resection.
Design. Analysis of prospectively and retrospectively
collected outcome data for patients undergoing intraparenchymal tumour resection.
Subjects. All patients undergoing scheduled fully endoscopic
and awake craniotomies for intraparenchymal tumour resection between 1/12/11 and 31/1/15.
Methods. Patients were discussed in the regional MDT
meeting and worked up preoperatively as an outpatient. All
patients had a CT/MRI within 24hrs, regular inpatient review
and discharged when safe.
Results. Most patients (50/75) were discharged home within
1 postoperative day. Of the 25 patients staying for more than
1 day, 10 were awaiting transfer to local hospital and 9 stayed
longer due to social reasons. Only 6 cases were due to medical
reasons; 1 patient developed a new postoperative weakness.
Patients discharged early were no more likely to have complications (p  0.21) with no difference in readmission rates.
Only a higher WHO performance score (p  0.001) increased
LoS. Age (p  0.41), midline shift on imaging (p  0.80),
number of comorbidities (0.155), operation time (p  0.61),
tumour location (p  0.33) and tumour grade (p  0.46) did
not significantly impact on LoS.
Conclusions. Early discharge following fully endoscopic
and awake craniotomy is both a safe and feasible option
for most patients and is not associated with increased
morbidity.

FM2–9: Epilepsy following low-grade glioma surgery:
single-centre experience
E. Agushi¹, R. Mohanraj², E. Lekka¹, C. Gkolemis¹ &
K. Karabatsou¹
¹Neurosurgery Department, Salford Royal NHS Foundation
Trust, Greater Manchester, UK. , ²Neurology Department,
Salford Royal NHS Foundation Trust, Greater Manchester, UK
Objectives. Review the incidence of seizures and the value of
prophylactic antiepileptic drug (AED) treatment following
surgery for Low-Grade Gliomas (LGGs).
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Design. Retrospective study
Subjects. All patients who underwent surgery for LGG
between 2010 and 2015 at our centre
Results. 91 out of 137 patients received AEDs preoperatively; 70 due to initial presentation with seizures and 21
prophylactically. 20/137 patients (14.6%) had seizures in
the immediate postoperative period ( 14 days). Incidence
of seizures in the immediate postoperative period was significantly lower in patients established on AEDs compared
to the ones who received AEDs as prophylaxis or did not
receive AED at all (10.0 vs 28.57 vs 15.22%, p  0.10), but
this difference became insignificant in the follow-up period
of 1 year (p  0.69). 35 craniotomies were performed awake;

seizures in the immediate postoperative period were more
frequent in awake surgery but this was not significant (20 vs
12.75%, p  0.29). The extent of resection demonstrated an
inverse trend on seizures at 1 year; only 3.3% of the patients
who underwent total resection suffering seizures vs 12.5%
of near total and 19.51% subtotal debulking or biopsy
(p  0.09).
Conclusions. Patients established on regular AEDs tend to
have fewer seizures in the immediate post-operative period,
but this difference becomes insignificant at 1 year. Awake
craniotomy has no significant impact in the immediate- and
long-term seizure activity. The extent of resection is a valid
prognostic predictor of seizure activity.
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POSTER SESSION 1
P1: Cavum septum pellucidum: A novel endoscopic
approach to the posterior third ventricle
H. Asif, N. Jayakumar & P. Heppner
Starship Children’s Hospital, Auckland, New Zealand
P2: Percutaneous balloon kyphoplasty for treating
osteoporotic vertebral compression fractures: One-year
outcomes in pain, disability and quality of life
F. Aziz & W. Hekal
James Cook University Hospital, Middlesbrough, UK
P3: Analysis of time utilization in elective neurosurgery
operating theatres to improve efficiency and performance
A. Baig, W. Gray, I. Bhatti & M. Zaben
University Hospital of Wales
P4: YouTube as a source of learning EVD insertion for
neurosurgical trainees
A. Bisson, P. Leach & M. Zaben
University Hospital of Wales
P5: Predicting sites of treatment failure and tumour
recurrence in the invasive margin of glioblastomas
S.J. Price, J. Newberry-Le-Vay, N.R. Boonzaier & T.J. Larkin
Brain Tumour Imaging Laboratory, Neurosurgery Division,
Dept. Clinical Neurosciences, University of Cambridge and
Addenbrooke’s Hospital, Cambridge, UK
P6: CEA and CAS: Changing paradigm during 10 years in a
high-volume centre
O. Bradac¹, M. Mohapl¹, F. Kramar¹, D. Netuka¹,
S. Ostry¹, F. Charvat¹, P. delacy² & V. Benes¹
¹Military University Hospital and Charles University, Prague,
²RHH Sheffield
P7: Audit comparing frozen section histological diagnosis
and radiological diagnosis vs final histological diagnosis
in patients undergoing varying lesion biopsies/resections
J.A. Brown, O.J. Maccormac & S. Basu
Queen’s Medical Centre, Nottingham, UK
P8: The UK Top 10 clinical research priorities in NeuroOncology
H. Bulbeck¹, R. Grant², K. Oliver³, G. Quinn⁴,
L. Macdonald², J. Day² & R. Morley⁵
¹Brainstrust, Cowes, Isle of Wight, ²NHS Lothian, ³IBTA,
⁴Cochrane, ⁵JLA
P9: Effect of surgical resection and chemo-radiotherapy
on survival outcomes of patients with primary
glioblastoma
D.N. Fitzrol, C. Rajaraman, G. O’Reilly, S. Dixit,
M. Hingorani & S. Achawal
Hull Royal Infirmary, Hull, UK
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P10: Patient satisfaction with single-level primary lumbar
microdiscectomy for radiculopathy
A.R.N. Chionaoith, L.J. Glancz & D.H. Mowle
Ninewells Hospital, Dundee, UK
P11: Training the trained: Limitations and options
M.M. Hussain
Hull Royal Infirmary, Hull, UK
P12: An observational analysis of the reduction in cervical
spine range of motion with different cervical orthoses
R. Ingleton¹, C. Ashton¹, J. Bull² & V.N. Vakharia²
¹Barts & The London School of Medicine and Dentistry,
London, UK, ²Royal London Hospital, London, UK

POSTER SESSION 2
P13: Giant cell ependymoma of the tectal plate
N. Jayakumar¹, H. Asif¹, C. Turner² & P. Heppner¹
¹Starship Children’s Hospital, Auckland, New Zealand,
²Auckland City Hospital, Auckland, New Zealand
P14: Do the benefits of re-operating in patients with
recurrent glioblastoma (GBM) outweigh the risks?
W. Jones, M. Kaur, C. Watts & S.J. Price
University of Cambridge and Addenbrooke’s Hospital,
Cambridge, UK
P15: The second case of primary alveolar soft part
sarcoma arising in the posterior fossa
A. Kumar, B. Alromhain & P. Bhattathiri
Southern General Hospital, Glasgow, UK
P16: Anterior thoracic spinal cord herniation: A rare cause
of thoracic myelopathy
A. Kumar, B. Alromhain & P. Bhattathiri
Southern General Hospital, Glasgow, UK
P17: Case Series of Resection of Cerebral Radionecrosis
(CRN) Following Stereotactic Radiosurgery (SRS) for
Arterio-Venous Malformations (AVM)
D. Bennett, S. Lammy & E.J. St. George
Institute of Neurological Sciences, Glasgow, Scotland
P18: Emergency Surgery for Acute Presentations of
Glioblastoma Multiforme (GBM)
S. Lammy, D. Bennett & E.J. St. George
Institute of Neurological Sciences, Glasgow, Scotland
P19: Multiple low-grade gliomas – a rare occurrence and a
real management challenge
E. Lekka, C. Soh, E. Agushi, J. Leggate & K. Karabatsou
Salford Royal Hospital, Salford, UK
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P20: Rare case of septum pellucidum glioblastoma
multiforme
R. Ma, D. Wright, D. Jeyaretna & P. Plaha
John Radcliffe Hospital, Oxford, UK

P28: Post-operative care in sellar surgery; a review of local
practice
E. Rice, A. Sheikh & N. Phillips
Leeds General Infirmary, Leeds, UK

P21: Are there subgroups of elderly patients with
subarachnoid haemorrhage with good outcome?
S.C. Martin¹, M.K. Teo², E.J. St.George³ & N. St. George³
¹John Radcliffe Hospital, Oxford, UK, ²Stanford University,
California, USA, ³Institute of Neurological Sciences,
Glasgow, UK

P29: A rare case of convexity meningioma at previous
craniotomy site
A. Sheikh, O. Richards & A. Tyagi
Leeds General Infirmary, Leeds, UK

P22: More than meets the MRI: metastatic carcinoid
tumour mimicking meningioma. Review of current
practice in the treatment of carcinoid brain metastasis
S.C. Martin¹, M. Hofer², R. Corkill³ & S.J. Griffiths¹
¹John Radcliffe Hospital, Oxford, UK, ²Neuropathology,
John Radcliffe Hospital, Oxford, UK, ³Neuroradiology, John
Radcliffe Hospital, Oxford, UK
P23: Contraindications to contact sports in patients with
cervical spine pathology
P. Mitchell, C. Robson & B. Mathew
Hull Royal Infirmary, Hull, UK

POSTERS SESSION 3
P24: Minimal invasive Vs Open single-level lumbar
interbody fusion surgery: A single-centre experience
A. Nadig & J. George
Greater Manchester Neurosciences Centre, Salford, UK
P25: Glial reaction after surgical decompression in a rat
model of cervical spondylotic myelopathy
Y.A.S. Syed, R. Dhillon, A. Young, J. Parker, R.J.M.
Franklin, J. Fawcett, M.R.N. Kotter
University of Cambridge, Cambridge, UK
P26: Do local NHS libraries support Neurosurgical
training?
M.M. Okasha, S. Dambatta, N. Ross & K. Elgendy
Royal Victoria Infirmary, Newcastle upon Tyne, UK
P27: The correlation of central venous pressure to
intracranial pressure
C. Peters¹, J. Sivakumar², A. Paransothy³, M. Wilson⁴,
R. Leonard⁵, C. Gomez⁵ & S. Ashworth⁵
¹University College Dublin, Dublin. Ireland, ²University
of Adelaide, Adelaide, Australia, ³James Cook University,
Queensland, Australia, ⁴Department of Neurosurgery, Saint
Mary’s Hospital, London, UK, ⁵Intensive Care Unit, Saint
Mary’s Hospital, London, UK

P30: Intracranial myxopapillary ependymoma: a rare
phenomenon
A. Sheikh, M. Abdelsadg & G. Sivakumar
Leeds General Infirmary, Leeds, UK
P31: Noises in the head after cranial surgery: an
observational study
V. Sivasubramaniam, V.S. Alg, J. Frantzias,
S.Y. Acharya, M.C. Papadopoulos & A.J. Martin
St George’s Hospital, London, UK
P32: Fundoscopy in the neurosurgical clerking – A lost
art?
R.S. Varughese, E. Ridgeon & S. Basu
Queen’s Medical Centre, Nottingham, UK
P33: Is acer the best method for assessing cognition in
patients with acquired brain injury?
D. Vyas, I.A. Anderson, R. Corns & R. O’connor
Leeds General Infirmary, Leeds, UK
P34: Quality of referral letters for lumbar spine pathology
J. Watkin, P. Kalsi & K.M. Prasad
The James Cook University Hospital, Middlesbrough, UK
P35: Case reports of endoscopic washout for ventriculitis
management and literature review
J. Yuen¹, B. Chen¹, A. Brent² & P. Plaha¹
¹Department of Neurosurgery, John Radcliffe Hospital,
Oxford, UK, ²Department of Infectious Diseases, John
Radcliffe Hospital, Oxford, UK
P36: Drains for chronic subdural haematoma: Have
clinical trial results translated into clinical practice?
D Fernando, J Tailor, K Desilva Abeysinghe, Z Sidhu,
S Vivekanantham & D C Walsh
King’s College Hospital, London, UK , Imperial College,
London, UK

