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24 months follow-up. Of these, 91 children (61%) were
Engel class 1, 13 (9%) were Engel class II, 19 (12%) Engel
class III and 25 (17%) Engel class IV. Children with tumour
histology had the best outcome, with 73% achieving
Engel I. Tumour predicted better outcome than hippocampal sclerosis (59%), dysplasias (44%) or cavernoma (33%).
Post-op neuropsychology reports were available for 57
children. Of these, 46 (80%) had no new deficit detectable
following surgery.
Conclusions. This is the largest series of TLR yet reported,
and the implications will be discussed.

This meeting is being hosted by King’s College Hospital,
at the Oval Cricket Ground, London, commencing on
26 March 2014.
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If any papers are subsequently withdrawn or not read to the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: Effect of weekend admission on outcome in
subarachnoid haemorrhage patients: experience in a
tertiary referral centre

PRESENTED ABSTRACTS

J. P. Galea¹, M. Hinkley¹, R. Laitt1, A. Vail2, L. Dulhanty1
& H. C. Patel1

WM1 – Top Scoring Papers
WM1-1: Temporal lobe resection for epilepsy in children:
report of 197 consecutive cases

1Salford Royal NHS Foundation Trust, Salford, UK, and

G. James¹, M. M. Tisdall², S. Varadkar², J. H. Cross² &
W. F. J. Harkness²

Objectives. Numerous studies have demonstrated that weekend admission is associated with a poorer outcome. In line
with these reports, the NCEPOD SAH study recommended a
7 day service to secure ruptured cerebral aneurysm to
improve outcomes. However, there is no robust data to support this. We therefore present our single centre experience
on the effect of weekend admission on outcome after SAH to
inform the debate.
Design. Prospective cohort study.
Subjects. Patients with confirmed aneurysmal subarachnoid
haemorrhage.
Methods. Data on a cohort of 385 aneurysmal SAH patients
were prospectively collected between 2009 and 2011. Data
recorded included demographic data, presentation grade,
date of ictus, date and time of diagnostic CT scan, date and
time of tertiary hospital admission, date and time of
attempted intervention, length of stay and discharge destination, GOS at discharge. Cox proportional hazard regression and multifactorial analyses were used to determine
the effect of weekend or weekday admission on outcome.
Results. Weekend admission resulted in a longer time to
secure the ruptured aneurysm (72 h vs 28 h, p  0.001). Five
patients had a rebleed while waiting for treatment and all
these were in the weekday group. There was no difference in
crude outcome including mortality, dichotomised GOS and

2University of Manchester, Manchester, UK

¹National Hospital for Neurology and Neurosurgery, London,
UK, and 2Great Ormond Street Hospital, London, UK
Objectives. Temporal lobe resection (TLR) is a commonly
performed operation for epilepsy in children. We report a
large single institution series.
Design. Retrospective review.
Subjects. 197 consecutive operations in 187 children were
identified.
Methods. Review of paper and electronic records for all TLR
for epilepsy performed in our institution from 1995–2013.
Results. 197 consecutive operations in 187 children were
identified. Median age was 12 years (range 1–20), mean
follow-up was 36 months. 116 (60%) were left-sided procedures. 10 (5%) were redo operations. 12 children (6%)
suffered complications, 8 wound/infection-related. 1 patient
was admitted to ITU for brain swelling and made a full
recovery. There were no perioperative deaths. Histological
analysis of resected tissue revealed 83 low-grade tumours
(42%). 62 patients (31%) had hippocampal sclerosis, 14 (7%)
had cortical dysplasia, and 4 (2%) had cavernomas. Outcome was assessed in the 148 children (75%) with at least
142
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length of stay. WFNS grade and age at presentation significantly affected all tested outcome measures (p  0.05).
Conclusions. These data suggest that there is no ‘weekend
effect’ for outcome in our cohort of SAH patients.

WM1-3: The neuropathology of blast-related traumatic
brain injury in a porcine model

H.-T. Kwok1, D. Baxter2, J. deFelice1, P. Hellyer3,
E. Kirkman4, S. Watts4, M. Midwinter5,
S. Gentleman1 & D. Sharp3
1Neuropathology Unit, Department of Medicine, Imperial
College London, London, UK, 2Royal Centre for Defence
Medicine, Academic Department of Military Surgery and
Trauma, Birmingham, UK, 3Computational, Cognitive and
Clinical Neuroimaging Laboratory, Imperial College London,
London, UK, 4Defense Science and Technology Laboratory,
Porton Down, UK, 5Academic Department of Military
Surgery and Trauma, Royal Centre for Defence Medicine,
Birmingham, UK

Objectives. The neuropathology of cognitive impairments of
blast traumatic brain injury (bTBI) are unknown. We assessed
the acute pathological changes and neuroimaging correlates
suffered following blast.
Design. Magnetic resonance (MR) imaging and histopathology were used to explore the effects of a polytrauma porcine
model of blast.
Subjects. The study used 10 female large white pigs conducted
in accordance with ASPA (1986).
Methods. Terminally anaesthetized pigs were exposed to either
controlled blast (n  6) or sham (n  4) followed by musculoskeletal injury, controlled haemorrhage and fluid resuscitation. Pigs were protected from secondary effects of blast,
with tertiary effects minimised, and were euthanized  6hrs
of treatment. Structural MR scans and diffusion tensor
imaging (DTI) were performed. Histopathology was used to
investigate structural, vascular, axonal and glial responses.
Results. Oedema in the ventricle ependyma was observed in
blast pigs (4/6), with concurrent microglial activation. Axonal
injury was seen in the internal capsule and thalamus, more
severely seen in blast animals. DTI analysis revealed a global
difference between blast and sham pigs, indicating diffuse
axonal injury. Region of interest analysis confirmed the area
of injury to be consistent with histopathological findings.
Conclusions. Our results show that DTI to be more sensitive
to white matter damage from bTBI than standard T1 imaging
and SWI. The ventricle ependyma, internal capsule and
thalamus appear most vulnerable to damage in this polytrauma model.

WM1-4: Antibiotic use in chronic back pain, what are we
treating?

T. D. Sanusi & I. Malik
Neurosurgery Department, Kings College Hospital,
London, UK
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Objectives. The recently published paper on the use of antibiotics in chronic back pain has generated lots of interest
around the world. The aim of this work is to demonstrate if
there are bacteria (anaerobes) in the disc space and end
plates that can cause modic changes.
Design. Data sheet designed and excel sheet for analysis.
Subjects. 155 patients satisfied our criteria. However, 30
patients had disc samples sent for anaerobic MCS (after
publication of the Danish paper).
Methods. Prospective and retrospective analysis of patients’
data and disc samples obtained by endoscopic approach to
disc space. Data collected form online patient data and PACS
systems. Standard statistical analysis performed.
Results. 155 patients had endoscopic discectomy with
incision range of 0.7 to 1cm. Standard aseptic draping
used in all patients. All patient had degenerative spine.
Age range between 25 and 66 years. Male: female ratio
was 1.4:1.0. Mean time from onset of symptoms to
operation was 8.7 months. Spinal levels of pathology were
L5/S1-50%, L4/5-45% and others 5%. The actual mean
discectomy time was 50 minutes. In all the samples, no
bacteria (anaerobes or otherwise) were seen on microscopy
and none was grown on culture and extended cultures.
Conclusions. While the Danish study underscores the use of
antibiotics in LBP based on MC hypothesis, we have demonstrated by the use of endoscopic surgery that bacteria is
an unlikely cause of MC. The use of antibiotics is then
not clinically justified. Stirling et al study was by the conventional discectomy and there are high chances of skin or
other contaminations.

WM1-5: Long-term outcome following anterior cervical
discectomy

S. M. Scullion, L. R. Sabir, A. J. Joannides & R. J. C. Laing
Department of Neurosurgery, Addenbrooke’s Hospital,
Cambridge, UK
Objectives. Anterior cervical discectomy (ACD) without cage
or graft is rarely undertaken due to the perception that the
absence of a spacer may lead to development of segmental
kyphosis and loss of cervical lordosis, with resulting neck pain
and impaired quality of life (QOL) in the long-term. Diseasespecific and generic instruments were used to determine
symptom severity and QOL following ACD without fusion.
Design. Visual Analogue Scales (VAS) for neck pain, arm
pain, arm tingling and hand numbness, Neck Disability
Index (NDI), Myelopathy Disability Index (MDI), SF-36 and
Hospital Anxiety and Depression Scale (HADS) were completed pre-operatively and long-term ( 3 years) following
ACD performed by a single surgeon.
Subjects. 204 patients undergoing ACD over a 12-year period
were identified. Complete data was available for 74%
(150/204) of patients. Minimum and median follow-up was
3.2 and 10.4 years respectively.
Methods. Baseline and post-operative outcomes were compared using paired t-test. Post-operative QOL was compared
with age-adjusted controls using Welch’s t-test.
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Results. All disease-specific measures, SF-36 and HADS
domains showed post-operative improvement (p  0.001),
with the exception of SF-36 general health (p  0.29). SF-36
generic components however remained significantly lower
than age-adjusted control values (p  0.001), except mental
health (p  0.07).
Conclusions. ACD leads to sustained improvement in cervical
spine symptoms and overall QOL. However recovery in QOL
domains is incomplete compared to age-matched controls.

WM1-6: Preliminary results of the GALA-5 study: An
evaluation of the tolerability and feasibility of combining
5-amino-levulinic acid (5-ALA) with carmustine wafers
(Gliadel) in the surgical management of primary
glioblastoma

C. Watts
Addenbrooke’s Hospital, Cambridge, UK
Objectives. To establish the safety and tolerability of combining fluorescence-guided surgical resection (5-ALA) with
intra-operative chemotherapy (carmustine wafers) in
patients with primary glioblastoma prior to standard treatment with radiotherapy and temozolomide.
Design. A single arm design.
Subjects. Seventy-two GBM patients were recruited from
8 sites between August 2011 and May 2013.
Methods. Inclusion criteria: Patient reviewed at a specialist
neuro-oncology MDT; Imaging evaluated by a neuroradiologist and judged to be a GBM;Radical resection
judged to be realistic by the neurosurgeons (i.e. NICE criteria
for the use of Carmustine wafers can be met); WHO performance status 0 or 1 on clinical review.
Results. There were 8 surgical complications in 6 eligible
patients (10%): wound infections were reported in 5
patients (8%) and cerebrospinal fluid leakage in 3 patients
(5%). One patient was not able to begin chemoRT
(1/31, 3%), and 3 patients (3/31, 10%) were not able to begin
chemoRT within 6 weeks of surgery, due to surgical complications. After a median follow-up of 6.6 months, 36 patients
(61%) are alive without progression, 8 patients (14%) are
alive having progressed and 15 patients (25%) have died.
Conclusions. The combination of 5-ALA and carmustine
wafers is safe and tolerable in the surgical management
of primary glioblastoma.1

Objectives. To investigate the incidence of Parkinson’s disease
(PD) dementia developing in patients post stimulator insertion and possible factors contributing in its development.
Design. Analysis of prospectively collected data from 56
subjects.
Subjects. 56 patients from a single centre that were enrolled
in the PD SURG trial and followed up prospectively.
Methods. Analysis of difference of age at diagnosis, duration
of symptoms prior to diagnosis, duration of disease prior to
DBS, effect of medication preoperatively (by measurement
of Levodopa Equivalent Units (LDEU), as well as analysis of
the Mattis Dementia Rating Score (DRS-2) and Unified Parkinson’s Disease Rating scale (UPDRS) Part I scores. Independent samples t-test was used to calculate statistical
differences between the demented and non-demented
groups.
Results. There were 38 males. The mean follow-up of all subjects was 17.5 years. 18 patients developed Parkinson’s
Dementia after a mean of 17.7 years. These patients were
slightly older, with longer duration of symptoms before formal PD diagnosis, and a longer time of medical management before undergoing DBS of the subthalamic nucleus.
They were also on a higher preoperative anti-Parkinsonian
pharmacological regime (as measured by LDEU). However,
only the duration of symptoms until formal PD diagnosis
was statistically different in the 2 groups (demented group
6.8 vs. 5.4 years in the non-demented respectively (p  0.011,
difference in means 1.4 [95% CI: 0.3 to 2.4]).
Conclusions. Our analysis of this carefully selected population has shown that earlier formal PD diagnosis and
hence onset of pharmacological treatment may have
impact on later non motor outcomes following DBS
surgery.1

Reference
1. Williams A , Gill S, Varma T, Jenkinson C, Quinn N, Mitchell R et al.
Deep brain stimulation plus best medical therapy versus best
medical therapy alone for advanced Parkinson’s disease (PD SURG
trial): a randomised, open-label trial. Lancet Neurology 2010;9:
581–91.

STASH Trial Results
The Simvastatin In Aneurysmal Subarachnoid
Haemorrhage (Stash) Trial – Results

P. J. Kirkpatrick, C. L. Turner & C. Smith
Reference
1. Watts C, Dunn L, Ashkan K , Jenkinson M, Smith P. Establishing the
efficacy of Gliadel wafers: progress towards a Phase III trial. Acta
neurochirurgica 2013;155:61–2.

WM1-7: Investigating the effect of deep brain stimulation
on Parkinson’s disease dementia

A. Tarnaris, J. Kausar, A. Papadias, A. White,
R. Chelvarajah, H. Pall & R. D. Mitchell
University Hospital Birmingham NHS Trust, Birmingham, UK

Addenbrooke’s Hospital, Cambridge, UK
Objectives. To announce the unblinded outcome results from
the STASH trial.
Design. STASH is an international multicentre randomised
controlled trial which assessed the effects of Simvastatin
40mg on the long and short term outcome of patients
who have suffered from an acute aneurysmal subarachnoid
haemorrhage (SAH).
Subjects. All grades of SAH patients with a radiological
proven aneurysm were eligible with an intended cohort size
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of 800. Exclusion criteria included prior statin users, over
96hrs from time of ictus, unsalvageable patients, pregnancies, those with known hepatic or renal impairment, and
those with concurrent conditions which either threatened
life expectancy, or prevented reliable follow up (history of
drug abuse or alcoholism).
Methods. Patients were randomized to receive Simvastatin 40mg or placebo for up to 21 days. Primary outcome
was the modified Rankin Disability Score (mRS) at 6
months. Secondary outcome measures included the
SF-36 six month score, the incidence and duration of
delayed ischemic deficit (DID) and associated rescue
therapy, the incidence and severity of sepsis, length of
intensive care and total acute hospital stay, and the discharge destination. Primary analysis adopted an ordinal
regression of the mRS following the intention to treat
(ITT) principle. Secondary analyses involved multivariate
logistic regression using presenting SAH grade and age as
the key covariates.
Results. 803 patients (252 male, 551 female), were recruited of
mean age 50 years (range 21–65). 588 patients (73%)
were WFNS grade 1–2, 84% had a CT scan Fisher Grade 3
or 4. DID was confirmed in 131 (16.3%), and the overall
mortality was 9% (n  72). 6 month outcome data is
available for 782 (97%) of which 560 (72%) were mRS 0–2 at
6 months.
Conclusions. STASH results will be announced from the
available ITT population. The cohort is entirely representative for the condition, and the study steering committee have
high confidence in providing a definitive statement on the
benefits of statins in this acute setting.

WM2 – Neurovascular
WM2-1: Improving outcome following subarachnoid
haemorrhage: The role of specialist neurovascular
services

A. Khan, L. Dulhanty, A. Vail, J. Galea & H. C. Patel
Salford Royal NHS Foundation Trust, Salford, UK
Objectives. Subspecialty care has improved outcomes in
many clinical settings, including the intervention for intracranial aneurysms. In contrast, care for SAH patients beyond
intervention for the aneurysm has traditionally been considered ‘core’ neurosurgical practice, and the effect of subspecialty care is poorly reported. The aim of this study was
to determine the impact of specialist services on outcome
after SAH.
Design. This is a retrospective analysis of outcomes of SAH
patients identified from a departmental database comparing patients presenting pre (2004-2007 (epoch A)) and post
(2009-2011 (epoch B)) institution of subspecialty ward
care.
Subjects. All SAH patients admitted to a single centre
between 1st January 2004 to 31st December 2011, excluding
2008.
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Methods. Outcome was assessed according to the Glasgow
Outcome Scale at 3 months. Multivariate logistic regression
analysis was performed to determine the injury and age
adjusted odds of death, discharge home, and good recovery
at 3 months.
Results. The mean age of patients presenting in epoch A
was younger (n  543, 50 (SD 13.5) vs (n  571, 53
(SD 13)). More patients were admitted in poor grade in
epoch B, (26.5% vs 21.3%). No significant difference in the
incidence of pre-operative rebleeding (3% vs 5%), or rates
of vasospasm (15.3% vs 14.4%) was noted. The adjusted
odds of getting home or good recovery were 68% (p  0.001)
and 48% (p  0.001) higher respectively in epoch B.
No difference in favourable outcome or mortality was
noted.
Conclusions. These data suggest that subspecialty neurovascular care can maximise outcomes in SAH
patients.

WM2-2: Presentation and microsurgical outcomes of
symptomatic intracranial arterio-venous malformations

A. Shtaya, J. Roach & J. Duﬃll
Wessex Neurological Centre, University Hospital
Southampton, UK
Objectives. To study the clinical presentations, microsurgical
treatment, outcomes, and follow up of symptomatic intracranial arterio-venous malformations (AVMs).
Design. Retrospective case notes and electronic records
review.
Subjects. Patients with ruptured or symptomatic AVMs
treated surgically by the senior author.
Methods. We audited all consecutive cases operated for
cerebral AVMs between August 2000 and October 2013. One
hundred and two patients (mean age 44.5  1.6 years, range
6-73 years) underwent microsurgical excision of confirmed
intracranial AVMs.
Results. 96 patients had ruptured AVMs while 6 patients had
a symptomatic but un-ruptured AVM. Spetzler-Martin score
was: grade I-21 (20.5%) cases, grade II-59 (58%), grade III-21
(20.5%), and grade IV-1 (1%) case. All patients had appropriate imaging either CT angiogram (in emergency cases)
or cerebral angiogram before microsurgical excision of the
AVM. 64 patients had surgery within the same admission at
a mean of 10 days post presentation. 46 patients were
treated electively. Good outcomes measured by modified
Rankin score (mRS 0-2) improved significantly after surgery
to 56% from 44% preoperatively. Follow up imaging was
obtained in 98 patients. Imaging confirmed definitive treatment in 91 cases (92.8%) with no residual AVM. 7 (7.1%)
cases had some residual AVM nidus. Of these in 4 patients
the AVMs residuals were completely removed after a second procedure. 10 patients developed new seizures after
surgery.
Conclusions. Microsurgical excision of ruptured intracranial
AVMs which are surgically accessible remains the primary
treatment option.
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WM2-3: The clinical presentation and pathological
features of intracranial arteriovenous malformations in a
single regional centre

A. M. H. Young¹, M. Teo1, I. Phang1,
J. J. Bhattacharya2 & E. J. S. George1
1Department of Neurosurgery, Southern General Hospital,

Glasgow, UK, and 2Department of Neuroradiology, Southern
General Hospital, Glasgow, UK
Objectives. A single-centre retrospective analysis of
intracranial AVMs referred to a regional centre, over a
7 year period, was performed to review the clinical presentation and pathological features.
Design. Retrospective, cross-sectional study.
Subjects. 142 consecutive patients with an intracranial
AVM presenting to a regional treatment centre from January
2005 to December 2012.
Methods. A prospectively entered clinical database was used
to obtain information including patient demographics, neurological deficit at presentation and AVM characteristics.
Results. 142 patients were identified (56% female, age range
4-69 years). Emergency referrals accounted for 87% of the
cohort with the most frequent presentation being headache
and/or haemorrhage with 52% of cases observed to have a
neurological deficit on examination. Only 18% of cases
described a past medical history of hypertension. The
modal Spetzler-Martin Grade was 3 with 76% of lesions
located in areas of eloquent brain and 57% of cases in the
dominant hemisphere. The nidus was identified in the different lobes of the cerebrum at similar frequencies. Interestingly, 13% of lesions were cerebellar and 9% were located
in the deep nuclei or brainstem. Half of cases had multiple
feeder vessels and 29% had aneurysms.
Conclusions. The burden of AVM management is significantly enhanced by the number of emergency referrals.
This accompanied by the challenges of AVM location and
associated anatomy demonstrates the requirement for
expert service provision in a single centre.

WM2-4: Usefulness of lumbar puncture in the
investigation of subarachnoid haemorrhage in district
general hospitals

S. C. Martin1,3, M. Teo¹, I. Godber², E. J. St George¹ &
C. McGregor³
¹Institute of Neurological Science, Glasgow, UK, ²Department
of Biochemistry, Monklands Hospital, Airdrie, UK, and
³Department of Medicine, Wishaw General Hospital,
Wishaw, UK
Objectives. To determine the clinical usefulness of LP by
assessing patients presenting with a negative CT scan and
conclusive CSF results following investigation for SAH. Many
cases of sudden onset headache present to DGH. If SAH is
diagnosed, or LP results are inconclusive, transfer to a neurosurgical unit may be required. Recent studies claim 100%

sensitivity of timely CT scanning, suggesting that LP may no
longer be necessary.
Design. Retrospective analysis of case notes and laboratory
database.
Subjects. CSF spectrophotometric absorbance data were collected for 256 consecutive patients who underwent xanthochromia analysis in a 6 month period in a regional health board.
Methods. Results were stratified as positive, negative or not
excluded according to national guidelines. Positive and negative were considered conclusive; not excluded or insufficient were considered inconclusive.
Results. 240 of 256 (93.7%) results were conclusive: 89.1%
were negative (228 of 256). 4.7% of results were positive (12
of 256): 8 were evaluated by CTA, 3 aneurysms coiled, 1
clipped, 4 negative. 16 out of 256 (6.3%) samples were
inconclusive. 5 were transferred for angiography and 1
aneurysm coiled. The remainder were not thought to have
SAH on further enquiry. In the same period, there were 24
CT positive SAH.
Conclusions. LP has a high diagnostic yield, negating the
requirement for neurosurgical opinion or investigation in
most cases. It is cost- and time-efficient, eliminates radiation
and contrast risks of CTA and remains a useful test in DGH.

WM2-5: Result of neurosurgical clipping in a
neuro-interventional dominant department

M. Teo, S.C. Martin, N. R. Ponweera, A. Macey,
N. Suttner, J. Brown & J. St. George
Institute of Neurological Science, Glasgow, UK
Objectives. It has been 10 years since the publication of ISAT,
and the first line treatment for cerebral aneurysms in many UK
neurosurgical centres is endovascular. Local audit has shown a
significant reduction in surgical clipping cases since 2002, with
over 150 cases per year pre ISAT, to about 20 cases per year currently. We reviewed our recent surgical clipping results.
Design. Retrospective analysis of prospectively collected
data.
Subjects. 47 patients (32 females, 15 males), mean age 53
years (range 29 to 74 years) underwent surgical clipping
of cerebral aneurysms from January 2012 to September 2013
at our department.
Methods. Case notes, neuroradiology reports and cerebral
angiograms were reviewed. Patient outcome was stratified
according to Glasgow Outcome Score (GOS), 4-5 good
outcome, 1-3 poor outcome.
Results. Of the aneurysms clipped, 40 patients had SAH,
7 had unruptured aneurysms. The reasons for surgical clipping were due to aneurysmal clot 9 (19%), failed coiling 16
(34%), and 22 cases (47%) were deemed unsuitable for
endovascular intervention due to anatomical considerations. Good outcome was recorded in 20/22 (91%) of
patients who underwent clipping for anatomical reasons,
11/16 (69%) of patients who failed endovascular treatment,
5/9 (56%) of patients with aneurysmal clot (p  0.05). Of 31
aneurysms with post clipping angiographic study, 28 (90%)
had complete or satisfactory aneurysm obliteration.
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Conclusions. In the current era of neurointerventional dominance, the case mix undergoing microsurgical clipping is more
challenging and may have a poorer prognosis than pre-ISAT
series. Follow up angiography shows a relatively high obliteration rate. It is reassuring to see that neurological outcomes for
patients clipped for anatomical reasons alone are good.

WM2-6: Neurovascular surgical training: Is it achievable?

E. Uﬀ, C. Tolias & D. Walsh
King’s College Hospital, London, UK
Objectives. The purpose of this study is to investigate whether
the competencies of neurovascular surgery as set out in
the ISCP curriculum for ST8 are achievable during a 1 year
dedicated neurovascular fellowship. We also discuss the
minimum case load required to support this.
Design. Prospective analysis of patients used as operative
training cases and how these were used.
Subjects. Emergency and elective patients presenting with
vascular pathology of the brain and spine.
Methods. All cases were subject to MDT discussion. Data
were collected prospectively and outcomes measured as discharge destination, MRS at discharge, GOS at 6 months and
infection rate. Surgical competence was assessed by PBA.
Results. During 12 months, a total of 66 vascular cases were
undertaken. This included 46 craniotomy for aneurysm. The
aneurysm case distribution was A: 8, SS: 19, SU: 8, P: 11. 10
aneurysms were elective. Other salient cases included 8 brain
AVMs, 4 spinal AVFs, 3 cavernomata and 2 direct EC-IC bypass.
Conclusions. ISCP level 3 or 4 competencies were achieved
in the majority of index cases hence we conclude that
neurovascular surgical fellowship training is achievable in
current UK neurosurgical practice. This is likely to be contingent on a case load which at our unit has been adequate to
support this over the past 5 years.

WP1 – Paediatric/Hydrocephalus
WP1-1: Intracranial developmental venous anomalies
(DVAs) in children: Do they bleed and where? A 10-year
review

A. H. D. Silva, H. E. Wijesinghe, U. Farooq, K. Parkes
& G. A. Solanki
Birmingham Children’s Hospital, Birmingham, UK
Objectives. Developmental venous anomalies (DVAs)occur
singly or with vascular malformations. Venous hypertension (VHT) is implicated as a causal mechanism in haemorrhage, cavernoma formation & white-matter ischaemia.
There are no published studies describing paediatric natural
history/risk factors for intracranial haemorrhage(ICH).A
Scottish adult-DVA study reported haemorrhage in 1%.We
evaluate clinicoradiological features, risk-factors & outcome
of paediatric DVAs.
Design. Retrospective study.
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Subjects. 52 children (20F:32M);median age 6Y.
Methods. Medical records, PACS and neurosurgery databases
reviewed; 303 radiological studies (2003-2013) evaluated.
Results. 92.3% DVAs were asymptomatic. Age, gender or ethnicity weren’t significant to DVA-bleeds. Over 50% DVAs
occurred in children  5-years. Left-sided DVA-bleeds predominated (75%; p  0.29). Anatomical distribution showed
frontal predilection (42.3%), temporal (11.5%), parietal (9.6%),
occipital (5.8%), posterior fossa (17.3%), basal ganglia (13.5%).
5.8% DVAs presented with cavernomas (p  0.01), none with
aneurysms or AVMs. Relative risk of a cerebellar DVA-bleed
was 5.35-fold greater, odds ratio of 6.83, 95%CI (0.8-58).
Conclusions. Most DVAs occur frontally. DVA haemorrhage
was  7-fold greater than the adult study and significantly
associated with cavernomas and cerebellar bleeds. Larger
cohort studies are recommended.

WP1-2: Timing of closure of myelomeningocele

T. Mandiwanza, J. Caird, D. Crimmins & D. Allcutt
Children’s University Hospital, Dublin, Ireland
Objectives. To determine whether earlier closure of
myelomenigocele results in lower wound and shunt
complications.
Design. Retrospective review of notes and MRI scans.
Subjects. There were 100 children who had myelomeningocele closure from 2008-2012.
Methods. Review of myelomeningocele closures in Dublin
from 2008-2012. Analysis of rates of shunt insertion and subsequent shunt infections, wound infections and meningitis.
Comparison of children who had closure less than 48 hours
(British standards 2011) and those where closure was delayed.
Results. Fourty-two of 100 patients had their spinal defect
repaired within 48 hours (early surgery) and 52 were delayed
(late surgery). Thirty patients (71%) who had early surgery
and 48 (83%) of those who had late surgery required a VP
shunt. Shunt infection rates in the early and late closure
groups were the same (27%). There was was a higher wound
breakdown/infection rate in the early surgery group (38% vs
28%) but this did not reach significance. The meningitis rate
however was lower in the early surgery group (11% vs 16%).
Conclusions. Early closure of myelomenigocele (within 48 h)
is a published NHS standard in the care of neonates
with spina bifida. The overall infection rate in this high
volume paediatric centre was not affected by timing of closure. There is no evidence that early closure of myelomenigocele reduces rates of infection.

WP1-3: Ventriculosubgaleal shunts in the management
of hydrocephalus in infants: case series and review of
the literature

B. Zebian¹, W. Al-Faiadh², U. Khan¹, C. Chandler¹ &
S. Bassi¹
¹King’s College Hospital, London, UK, and ²King’s College
London School of Medicine, London, UK
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Objectives. Evaluating outcome and effectiveness of ventriculosubgaleal shunts (VSGSs) as a temporising measure for
hydrocephalus in infants.
Design. Retrospective observational study and review of the
literature.
Subjects. Thirteen infants who underwent VSGSs between
2005 and 2013 at King’s College Hospital.
Methods. Infants were identified using the electronic surgical
database. Electronic and paper notes were analysed to determine efficacy and a systematic review of the literature was
carried out.
Results. Thirteen patients identified; 5 females, 8 males. Mean
gestational age at birth 30  3 (range 25  0  40  4). Twelve
(92.3%) underwent VSGSs for intraventricular haemorrhage
and one for post-meningococcal hydrocephalus. Following
VSGS insertion 4 (30.8%) developed cerebrospinal fluid
(CSF) infection. Of these, 3 (75%) had multiple taps after
insertion of the shunt and 2 (50%) had leaked. Two shunts
were obstructed (15.4%) and exchanged for external ventricular drainage. Overall tapping was required in 10 (76.9%) and
3 of those became infected (30%). One shunt required revision. Eleven (84.6%) went on to have ventriculoperitoneal
shunts (VPS), with a mean time of 78 days (range 26-315).
Conclusions. VSG shunting is an effective temporising procedure in the management of hydrocephalus in infants, however, many require multiple taps and the risk of CSF infection
is high. Obstruction and leakage are also significant complications. Interestingly some infants who underwent VSGSs
escaped the need for a permanent CSF diversion altogether.

WP1-4: Selective dorsal rhizotomy as a treatment for
spasticity in children in all gross motor functional
classification system grades

A. A. Moussa, I. Ughratdar, S. Muquit, H. Ingale &
M. Vloeberghs
Queens Medical Centre, Nottingham, UK
Objectives. Selective dorsal rhizotomy (SDR) is traditionally
viewed as a treatment option for spasticity associated
with bilateral spastic cerebral palsy (GMFCS II and III), historically referred to as diplegia and the consequential
gait disturbance rather than spasticity in non-ambulant children. We review our outcomes in all GMFCS grades.
Design. Observational study.
Subjects. 30 children with varying degrees of spasticity and
ambulation treated using SDR at Nottingham University
Hospitals NHS Trust.
Methods. Multidisciplinary pre- and post-operative assessment charting modified Ashworth scores, range of movement, effect on bladder and video analysis of gait/spasticity.
Results. Outcome is measured in terms of relief of spasticity
mean Ashworth reductions GMFCS II-2.1, III-2.9, IV-3.28,
and V-3.42. Additionally, where impaired pre-operatively,
upper limb spasticity in all cases and bladder function in
32% was observed. Mean follow up 5 months.
Conclusions. We advocate SDR in all GMFCS groups, especially IV-V. Advantages include decreased spasticity and

improved independence in groups II and III and for those in
higher classification groups who would have the alternative
of ITB, avoidance of repeated hospital visits for pump refills
and replacement of the pump every 7 years. Although
we present a limited experience with SDR and further
longitudinal data is required, we feel there is a strong
argument in considering SDR as a treatment option for spasticity in all cerebral palsy groups were adjuvant treatment is
being considered.

WP1-5: Prophylactic intrathecal (IT) antibiotics effectively
reduce external ventricular drain (EVD)-related infections

D. R. Anwar, R. Z. Fu, J. T. Laban, E. C. Maratos
& A. J. Martin
Atkinson Morley Wing, St. George’s Hospital, London, UK
Objectives. External ventricular drain (EVD)-related infections
are a significant source of morbidity in neurosurgical patients.
Recently, there has been a drive to adopt new catheters with
bactericidal properties to reduce infection. We propose that
standard catheters combined with prophylactic intrathecal
(IT) antibiotics provide a highly effective alternative.
Design. A retrospective study.
Subjects. All patients with EVDs inserted between January
2010 and January 2012 were included in the study.
Methods. Notes, charts and laboratory results were
reviewed. Information such as duration of EVD in situ and
co-morbidities was also collected. Infection rates were
compared in those who did and did not receive a prophylactic IT antibiotic protocol (10mg vancomycin OD). All EVDs
inserted were of the standard silicon catheter type. CSF
infection was defined as per Centers for Disease Control and
Prevention guidelines as clinical suspicion and/or CSF positive gram stain or leukocytosis. Infection rates in the two
groups were compared using Pearson’s chi-squared test.
Results. 264 EVDs were included in the study, of which 111
were managed with prophylactic IT antibiotics. The infection
rates were 2.7% in the prophylactic IT antibiotic group and
15.0% in the control group (p  0.001).
Conclusions. Using standard catheters with prophylactic IT
antibiotics significantly reduces EVD-related infections.
The infection rates achieved compare favourably to those
reported in the literature for bactericidal catheters.

WP1-6: Has the change from non-antibiotic to antibiotic
impregnated external ventricular drain catheters affected
the microbial virulence and infection rates at a regional
neurosurgical centre?

S. S. Talibi, A. Tarnaris & S. A. Shaw
Department of Neurosurgery, University Hospital North
Staﬀordshire, Stoke-on-Trent, UK
Objectives. The introduction of antibiotic-impregnated
catheters (AIC) has significantly reduced EVD infection
rates, inhibiting in particular gram-positive microbial
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colonisation. There is however a theoretical increased risk
of increasing selection of resistant and gram-negative
organisms. Our aim is evaluate the microbes infecting
EVDs, comparing non-AIC against AIC EVDs, and the
infection rate.
Design. Retrospective analysis.
Subjects. EVDs inserted as a primary or part of a concomitant
neurosurgical procedure in 2006 and 2012. Infection defined
as a CSF-sample with culture positivity.
Methods. Data from neurosurgical records and clinical
database.
Results. 52 non-AIC were inserted in 2006 in 34 patients.
8 patients developed EVD infection and 11 microbes
cultured; 54.5% were gram-positive microorganisms
(50% were coagulase-negative staphylococcus (CNS)) and
45.5% gram-negative. 65 AICs were inserted in 2012 in
48 patients. 4 patients developed EVD infection and
6 microbes cultured; 83% were gram-positive microorganisms (of which 60% were CNS) and 17% gram-negative.
EVD infections fell from 22.9% to 8.3% with the change
from non-AIC in 2006 to AIC in 2012. Cohorts were age and
gender matched.
Conclusions. The primary infective microorganism is
gram-positive CNS; this is consistent with the literature.1,2
Although there is a theoretical risk of increase of gramnegative infection with AIC, our study demonstrates this is
however not so. The implementation of AIC use has significantly reduced EVD infection at our centre.

excluded. Each admission was compared with the on call
database to obtain day of referral. Weekday was classed as
Monday to Friday and weekend Saturday and Sunday, in
keeping with the Dr Foster data. Mortality rate was calculated
for all admissions, all admissions by day of referral and
admissions excluding head injuries. Fisher exact test was
used for statistical analysis.
Results. There were 964 weekday admissions and 37
deaths (3.84%) compared with 221 weekend admissions
and 15 deaths (6.79%), p  0.067. There were 342 admissions for weekday referrals and 19 deaths (5.56%), compared with 126 admissions for weekend referrals and 8
deaths (6.35%), p  0.823. Excluding head injury there
were 840 weekday admissions and 28 deaths (3.33%)
compared with 168 weekend admissions and 8 deaths
(4.76%), p  0.363
Conclusions. There is no significant difference within our unit
between weekday and weekend mortality rate.

References

Objectives. To investigate whether post-operative haematoma volume detected on a CT scan is a useful predictive
marker for subsequent surgical intervention.
Subjects. We enrolled all patients who underwent elective
intracranial procedures over a one-year period at a single
tertiary referral neurosurgical centre.
Methods. Post-op heamatoma volumes were retrospectively
measured on all post-op CT scans performed within 30 days
of the same inpatient stay. Subsequent re-operations for the
post-op haematoma were recorded. The predictive value of
intracranial heamatoma volume for subsequent re-operation was analyzed using receiver operating characteristic
(ROC) curves.
Results. 1040 patients underwent elective procedures for
intra-cranial pathologies. Of these, 205 (19.71%) patients
had post-op CT scans within 30 days of surgery. CT scan
confirmed post-op haematomas were reported in 92 patients
in total of 106 locations. Of the 92 patients, 16 patients
required a re-operation (overall incidence of 1.5%). Based
on ROC analysis, the likelihood of patients requiring a
re-operation for post-op haematoma was as high as 98%
for haematoma volumes  24000 mm3 (false positive rate
 2%).
Conclusions. Post-operative haematoma volumes are a useful predictor of subsequent surgical intervention. Post-operative haematoma volumes measured on CT imaging may be
a useful surrogate marker for studying post-op haematoma,
or risk stratifying patients with post-operative bleeds in the
future.

1. Gutiérrez-González R, Boto GR, Fernández-Pérez C, del Prado
N. Protective effect of rifampicin and clindamycin impregnated
devices against Staphylococcus spp. infection after cerebrospinal
fluid diversion procedures. BMC Neurol 2010;10:93.
2. Tsang CO, et al. External Ventricular Drain Infections, Hydrocephalus, Dr Sadip Pant (Ed.), 2012. ISBN: 978-953-51-0162-8.

TM1 – Miscellaneous/Paediatric
TM1-1: Does emergency neurosurgery require an
on-site consultant? Is mortality higher at weekends?

J. D. Pesic-Smith¹, B. A. Gregson², C. J. A. Cowie¹,
G. Sunderland¹ & J. J. Nissen¹
¹Royal Victoria Inﬁrmary, Newcastle upon Tyne, UK, and
²Newcaslte University, Newcastle upon Tyne, UK
Objectives. In 2010 the Dr Foster team reported that
hospital mortality was higher at weekends. We compared our
weekday and weekend mortality for emergency admissions.
Design. A single-centre, retrospective, observational study.
Subjects. 1313 patients were identified. 128 duplicate admissions excluded due to inpatient transfer of care. There were
1008 patients for non-head injury analysis and 468 patients
where referral day was known.
Methods. Clinical coding provided all emergency episodes
and deaths from May 2011 to April 2012 and duplicates were

TM1-2: Haematoma volumes on CT imaging can predict
cases that require further surgery for post-operative
haematoma

J. Tailor¹, M. Schiariti¹, S. Jain¹, P. Goetz² &
N. Kitchen¹
¹The National Hospital for Neurology and Neurosurgery,
London, UK, and ²University Hospital of Wales, Cardiﬀ, UK
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TM1-3: Treatment of primary cerebral abscess: A case
control retrospective study

M. J Gallagher & P. Grundy
Wessex Neurological Centre, Southampton, UK
Objectives. To examine if the treatment of primary cerebral
abscess with short course post-operative intravenous (IV)
antibiotic therapy affects outcome.
Design. A retrospective case control study.
Subjects. 48 consecutive patients who were treated for primary cerebral abscess at Wessex Neurological Centre
between 2009 and 2011. Case group patients received 14
days IV therapy; control group 26 days (mean) IV therapy.
Methods. A retrospective review of case notes, investigation
results and imaging was performed. Primary outcomes:
discharge GCS and focal neurology, re-admission and
6 month all-cause mortality.
Results. No significant difference in population demographics between the case control groups. Median admission GCS
15 in both groups. Focal neurology present in 67%:78%. Mean
admission serological WCC 12.9 : 12.7 and mean C-Reactive
protein 55 : 71 mg/L. No source identified in 43%:44%, otolaryngological source in 37%:33%. Abscess treated by burr
hole aspiration in 80%:83% with 43%:39% (p-value 0.76)
requiring an additional drainage procedure. Mean length of
stay 13:14 days. On discharge median GCS 15 in both groups.
Focal neurology present in 33.3% v 55.6% (p  0.13). Discharge mean WCC 8.1 v 8.9 (p  0.67) and C-Reactive protein
25 v 21mg/L (p  0.75). Readmission rate 17% in both groups.
6 month all-cause mortality 10% v 17% (p  0.5).
Conclusions. A 14 day course of IV antibiotic therapy is not
associated with an adverse outcome compared to longer
course IV antibiotics. Short course IV antibiotics are advantageous to patients and the NHS.

TM1-4: How good are we in giving DVLA advice to
patients following operations for brain tumours?

S. A. Al-Araji, A. Tarnaris & R. Price
Neurosurgical Department, Stoke-on-Trent, UK
Objectives. To investigate the quality of DVLA advice neurosurgical patients get once diagnosed and treated for brain
tumours.
Design. A retrospective audit supplemented by patients’
experience questionnaire.
Subjects. Patients who were diagnosed and treated for brain
tumour at a single centre.
Methods. Scrutiny of records of all patients who underwent
craniotomy for brain tumours from July to end of October
2013. Looking through clinic letter pre and post-surgery and
discharge letters to see whether they had any documented
DVLA advice, when the advice was given, who gave the advice,
and the type of advice provided. The retrospective audit is
supplemented by a patient questionnaire exploring patient’s
satisfaction about the quality of DVLA advice provided.

Results. 54 patients underwent craniotomy and excision/
debulking of different types of brain tumours in a 4 months
period. 39% of patients had documented DVLA advice, only
24% of them had the advice documented in a clinic letter at
diagnosis, and the rest had their advice post-operatively, on a
discharge letter or a follow-up clinic letter. The advice, however, was consistent between consultants and junior doctors,
advising patients to ‘stop driving and inform the DVLA’.
Conclusions. The lack of documenting DVLA advice for
patients diagnosed and treated for brain tumours may have
serious medicolegal implications, as well as negatively affect
patients’ experience. Earlier and higher quality communication of DVLA requirements will give patients time to adjust to
potentially life-changing events.

TM1-5: Litigation in neurosurgery

E. Broughton, P. C. Whitﬁeld & S. Weatherby
South West Neurosurgical Centre, Plymouth, UK
Objectives. With escalating medical litigation claims and
rising awareness of a duty of candour, lessons learnt from
a review of litigation cases form a potentially value contribution to risk management governance. This study
reviewed the burden of neurosurgical cases referred to the
NHS Litigation Authority (NHSLA).
Design. A retrospective review of data collected by the NHSLA
for claims relating to neurosurgery from 2008-2012.
Methods. The NHSLA data spreadsheet was reviewed to summarise causes of litigation and quantum of claim settlements.
Results. 375 claims were logged with 186 cases closed. Of the
closed cases 44% received payouts for damages, with the
majority (47%) between £10,000 and £100,000. The largest
sum paid was £1,399,988, for a case resulting in ‘brain injury’
due to delay in operating. The main cause of injury in cases
receiving a payout was failure or delay of diagnosis (26%)
followed by failure or delay in treatment (23%). A further
25% had operative/technical problems, 10% nursing errors,
5% ‘never’ events and 11% ‘other’ medical management failures. The most common patient outcome for those receiving
payouts was ‘spinal injury’ in 25%. Unnecessary pain (19%)
and fatality (17%) were other common outcomes.
Conclusions. There is very little discussion in UK literature
regarding litigation in neurosurgery despite the high burden
of remuneration. These findings highlight that the main concerns involve delays or failure in diagnosis and treatment,
while the most common outcome relates to spinal injury.

TM1-6: Severe acute SDH or ICH in the elderly – “no
neurosurgery” – but what is the prognosis?

C. Record, S. Hassan & M. Crocker
Atkinson Morley Wing, St George’s Hospital, London, UK
Objectives. Severe intracranial bleeds in the elderly have
a poor outcome. This study investigated the natural history
of these patients and provides guidance for clinicians.
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Design. Retrospective study of patients referred to a single
neurosurgical unit.
Subjects. Patients with acute subdural haemorrhage (ASDH)
or intracerebral haemorrhage (ICH) with GCS  12, where
the advice given was “no surgery due to poor prognosis”.
Methods. Data collected included demographics and GCS.
CT scans were reviewed and classified. Outcomes were
determined via the electronic patient record or GP.
Results. 119 patients were identified: outcome data and scan
classification was possible in 29/119 (24%). The mean age
was 81.1 years (SD 11.9), with presentations of 15/29 (52%)
ASDH, 14/29 ICH (48%) and a mean GCS 5. CT scan identified 0/29 as ‘no midline shift’, 5/29 (17%) ‘mild’ and 24/29
(83%) ‘severe’ with herniation or compartmental hydrocephalus. Outcomes: 28 dead (97%); 1 alive (3%); survival (days)
median 1, range  0-116. At 24 hours survival was 18/29
(62%), 5/29 (17%) at 3 days and 3/29 (10%) at 1 week. The
surviving patient was a 71 year old woman presenting with a
frontoparietal ICH and a presenting GCS of 4.
Conclusions. The prognosis of major ASDH and ICH is poor
and greater than 1/3 of patients die within 24 hours,
justifying a conservative surgical approach. Neurosurgeons
should qualify their advice as up to 10% are alive at one week.
This may have significant implications for family members
and clinicians potentially planning for end of life care.

TM1-7: Electronic databases for recording neurosurgical
emergency referrals: Current UK practice

M. Zaben¹, M. Wilson², W. Gray¹ & P. Goetz¹
¹Department of Neurosurgery, University Hospital of Wales,
Cardiﬀ, UK, and ²Imperial College, St Mary’s Hospital, London, UK
Objectives. Accurate documentation of emergency referrals
ensures efficient patient care, and provide a medico-legal
document and auditable evidence of unscheduled activity.
Paper-based systems are common practice in many UK
institutions. Electronic referrals databases (ERDs) are
increasingly adopted. We aimed to describe the current
practice and use of ERDs in UK neurosurgical units.
Design. Online SurveyMonkey® questionnaire.
Subjects. UK neurosurgical unit lead officers (ULO) (n  37).
Methods. A web-based survey disseminated to SBNS ULO’s
between March-October 2013. The use of ERDs in recording
emergency neurosurgical referrals, type of ERDs used, the
decision dissemination process and their attitudes towards
its use were explored.
Results. 23 units participated in the survey. 14 of which (61%)
use ERDs to record emergency referrals; commonly Microsoft Access Database (30%), in-house web based systems
(17%) and neuro-refer (9%). 56.5% of all responding units
disseminate their decision to the referrer; 17.4% electronically. 47.8% of EDRs users have audited their systems.
Casemix and compliance were explored in 22% and 13%
respectively. However, none of them audited user satisfaction. The vast majority (87%) agreed that electronic recording of emergency neurosurgical referrals should be
mandatory.
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Conclusions. ERDs are used in more than half of the UK units.
Dissemination of information is poor. Whilst there appears to
be consensus on mandatory implementation, further evaluation is needed to support adoption of national guidelines.

TM1-8: A cadaveric study of the variability of pterional
anatomy

A. Alamri¹, J. George¹, K. Hatzantonis¹, A. Hunter¹ &
M. Crocker²
¹Department of Anatomy, King’s College London, London, UK,
and ²Atkinson Morley Wing, St George’s Hospital, London, UK
Objectives. The pterion is purported to be the weakest point
of the adult cranium and is a critical aspect to many neurosurgical approaches. We characterised the pterion with
regard to its location, thickness and shape.
Design. A series of cadaveric skulls were examined.
Subjects. 30 cadaveric skulls of Indian subcontinent origin,
obtained from King’s College London Department of
Anatomy.
Methods. Using a pair of sliding calipers (accurate to
0.1 mm), we measured the following: 1. Thickness of pterion,
2. Distance from pterion to anterior portion of the frontozygomatic suture, 3. Distance from pterion to inferior
portion of the temporo-zygomatic suture and 4. Distance
from pterion to medial border of the optic canal. The
character of the pterion was described according to Murphy’s
classification.1 Measurements were repeated to ensure
reproducibility and disputes resolved by consensus.
Results. Mean thickness of pterion was 3.8  1.1 mm. Distance 2 measured 40  6 mm, distance 3, 45  4 mm and
distance 4, 49.5  5 mm. 57 pteria (95%) were sphenoparietal, two (3%) were fronto-temporal and one (1.6%) epipteric.
The shape was asymmetric between sides on 3 skulls (5%).
Conclusions. The pterion has reliably consistent critical
related distances between subjects. A good appreciation of
anatomy and experience should well equip surgeons to operate safely in this area without use of individualised techniques, particularly neuronavigation.1

Reference
1. Murphy T. The pterion in Australian Aborigine. Am J Phys Antropol
1956;14:225–44.

TM1-9: Auditing visual outcomes following
transphenoidal pituitary surgery using a composite visual
function score (VFS)

S. M. T. Jeﬀery & R. J. Nelson
Frenchay Hospital, Bristol, UK
Objectives. To assess the utility of an easily derived VFS in
auditing visual function following transphenoidal surgery
and to use the VFS to compare the outcome of a single centre
with the published literature indicating that 85% of patients
experience an improvement in vision.
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Design. Retrospective review of single centre patient cohort.
Subjects. 159 patients (64% male; mean age 56 [range 20-89]
years) undergoing 171 endoscopic (21%) or microsurgical
transphenoidal pituitary adenectomies with complete pre
and post-operative visual function assessment.
Methods. A VFS with a maximum score of 20 was calculated
for each eye using the Snellen VA (40% weighting: score 0-8)
and Humphrey Allergan 30-2 automated visual field (60%
weighting: score 0-12). The VFS was expressed as a
percentage.
Results. Data was available for 342 eyes. Pre-operative vision
was normal (VFS 95-100%) in 93 (27%) eyes. All these had
full post-operative vision. In patients with pre-operative
visual loss (249 eyes), the mean pre-operative VFS rose from
69% to 86% post-operatively, an absolute improvement of
17%. 213 (86%) eyes had improved or full post-operative
vision and 23 (9%) remained unchanged. 13 patients (5%)
had worse immediate post-operative vision (mean absolute
change 10%).
Conclusions. The VFS is a convenient single measure of visual
function that may facilitate local and national audit of transphenoidal surgery. Studies are planned to correlate this with
other more complex measures of visual outcome and patient
reported visual quality of life measures.

TM1-10: The accuracy of clinical coding in two
neurosurgical procedures: Transphenoidal
hypophysectomy and Meckel’s cave glycerol injection

M. Rahiminejad & N. Mendoza
Department of Neurosurgery, Charing Cross Hospital,
London, UK
Objectives. Coding error may be common in surgical procedures. Incorrect coding and documentation can result in
financial loss to a trust. The aim of this study is to identify the
extent of inaccurate coding in transphenoidal hypophysectomy (TSPH) and Meckel’s cave glycerol injection (MCGI)
and the resulting financial implications.
Design. The study is a retrospective audit of 60 patients
who had undergone surgery in our institution of which,
27 patients had TSPH and 33 had MCGI.
Subjects. The study is a retrospective audit of 60 patients
who had undergone surgery in our institution of which,
27 patients had TSPH and 33 had MCGI.
Methods. Incorrect recorded procedural and diagnostic
codes were identified and compared to the correct codes
provided by the coding department. The actual diagnostic code for TSPH and MCGI are respectively, D352 and
G500 and the correct operation codes are reported as
B012 for TSPH with the tariff of £4973 and A365 for MCGI
with the tariff of £2430. The financial difference was calculated between that which should have been invoiced if
correct codes had been used and that which were actually
used.
Results. The calculated financial loss was £72,511 in TSPH
(Total income of £61,760 compared to the calculated income

of £134,271). However, we have also demonstrated that inaccurate coding resulted in overpayment of £5,380 in MCGI
(£85,570 income compared to the calculated cost of
£80,190).
Conclusions. Misinterpretation of the operation notes,
incomplete documentation and lack of coder’s knowledge
in assigning the appropriate code are the main causes of
incorrect coding which may impose a financial loss to a
hospital trust.

TM1-11: Evaluation of microbes causing infection of
external ventricular drains (EVDs) in a neurosurgical centre

S. S. Talibi¹, A. H. D. Silva¹, S. Roberts¹,
B. Oppenheim² & R. Chelvarajah¹
¹Department of Neurosurgery, Queen Elizabeth Hospital
Birmingham, UK, and ²Department of Microbiology, Queen
Elizabeth Hospital Birmingham, UK
Objectives. The commonest microbe causing EVD infection
is coagulase-negative staphylococci (CNS). Before use of
antimicrobial-impregnated ventricular catheters, antimicrobial prophylaxis would select for a greater virulence of
infective microbes. Our objective was to evaluate microbes
causing EVD infection and ascertain any associations with
catheter type.
Design. Retrospective analysis.
Subjects. EVDs inserted as a primary procedure or alongside
a concomitant neurosurgical procedure over a 26-month
period that subsequently developed infection.
Methods. Data obtained from clinical and theatre
databases.
Results. 23 infected EVDs (15M:8F) were identified; 8
Bactiseal® and 15 Silverline® catheters inserted. Mean age
was 53.7-years (range 18-79). 70.8% of infections were caused
by gram-positive microbes, 25% gram-negative and 4.2% fungal. 1 patient was infected with 2 different gram-positive
microbes. 11 different types of microorganisms were identified: 6 gram-positive, 4 gram-negative and 1 fungal. The
commonest microbe overall (10/24) was CNS. 65.2% of
infected catheters were Silverline (80% gram-positive; 20%
gram-negative). 34.8% of infected catheters were Bactiseal
(50% gram-positive; 37.5% gram-negative; 12.5% fungal).
Commonest microbe causing infection in Silverline catheters
was CNS (8/15); in Bactiseal catheters it was proteus (2/8)
and CNS (2/8).
Conclusions. A higher proportion of gram-negative microbes
infected Bactiseal compared to Silverline, conversely a higher
proportion of Silverline catheters were infected with CNS.
Further studies are needed to ascertain significance of these
findings.1

Reference
1. Poon WS, Ng S, Wai S. CSF antibiotic prophylaxis for neurosurgical
patients with ventriculostomy: a randomized study. Acta Neurochir
Suppl (Wien) 1998;71:146–8.
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TM1-12: Changing patterns in referral, bed state and
length of stay

S. Vivekanantham¹, A. Siddiqui¹, P. Grover² &
N. Mendoza¹
¹Charing Cross Hospital, London, UK, and ²The Royal London
Hospital, London, UK
Objectives. Increasing resource and financial pressures
within the NHS has led cost saving measures, including a
reduction in bed numbers. The study aimed to determine the
effects of these factors on patterns of referral, bed state and
length of stay patterns.
Design. Prospective collection of referral, bed state and
length of stay data.
Subjects. All referrals (21,266) made to a single neurosurgical
centre from January 2001 to December 2012.
Methods. Data was collected on electronic databases and
analysed using linear regression.
Results. Neurosurgical referrals have increased from 1080
patients in 2001 to 2175 patients in 2012 (p  0.01,
R2  0.79). The number of patients accepted has also
increased from 506 in 2001 to 1229 patients in 2012
(p  0.01, R2  0.63). Nevertheless, the number of beds
available has decreased from 29 in 2001 to 19 in 2012
(p  0.01, R2  0.99). The average length of patient stay has
decreased from 9.1 days in 2001 to 4.8 days in 2012 (p  0.01,
R2  0.77).
Conclusions. Local resourcing problems are evident, which
is representative of wider resource limitations within the
NHS. With financial and bed pressures increasing on the
background of increasing referrals and acceptances,
patients spend less time on the unit than before. The presentation outlines different ways in which we have adapted
to bed pressures to treat patients more efficiently. The
notion of whether this is indeed influencing patient care
and outcomes is one that prescribes further research. These
findings are important for translational studies at other
centres.

TM1-13: Effect of spine referrals from local Aⴙ E
departments on the provision of regional neurosurgical
services

J. M. Hempenstall, A. Durnford & P. L. Grundy
Wessex Neurological Centre, Southampton, UK
Objectives. Admissions to A&E are increasing. In trusts
around the country new A&E policies are admitting new
groups of patients direct to neurosurgery that previously
would have been managed by other services. We have
assessed the effect of this policy on the provision of regional
neurosurgical services in our unit.
Design. Prospective service evaluation.
Subjects. All A&E spinal admissions over a 3 month period
since the implementation of the new patient pathway.
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Methods. Data was collected prospectively. Admissions were
reviewed by the on-call Consultant and categorised to
whether they required transfer to a neurosurgical unit.
Patient demographics, diagnosis, duration of stay and cancelled operations due to lack of beds were recorded.
Results. During the study, 82 patients were admitted. Only
20 would have been accepted for transfer if they were
referred from another hospital. The remaining 62 patients
occupied beds for a total of 457 days (equivalent to 5% of
annual bed availability). Median stay was 4 days. Diagnoses
included back pain (31), neck pain (11), PEG fractures (2)
and other osteoporotic or stable fractures (12). During the
study 30 elective operations were cancelled due to lack
of beds.
Conclusions. The future referral burden on neurosurgical services will increase. Many of these will be patient groups that
have not traditionally been managed by neurosurgery. We
must either develop effective agreements to manage these
patients remotely or increase our bed capacity, to ensure
adequate provision of neurosurgical services.

TM1-14: Surgical management in arachnoid cysts in
children

S. Ndoro, I. Yousef, J. Caird, D. Crimmins &
T. Mandiwanz
Children’s University Hospital, Dublin, Ireland
Objectives. To describe the primary procedure to treat symptomatic arachnoid cysts and to determine the rate of conversion to cyst-peritoneal shunt (CPS) or ventricular-peritoneal
shunt (VPS) where fenestration procedure s have failed.
Design. Retrospective review.
Subjects. A consecutive series of 29 cases aged 15 years or less
at the time of analysis.
Methods. Review of hospital records and imaging.
Results. Seven patients underwent primary VPS insertion
for hydrocephalus associated with cysts (4 posterior fossa,
1 suprasellar, 1inter-hemispheric, 1 peri-ventricular. Ten
cases had primary CPS (8 temporal and 2 inter-hemispheric).
Twelve patients underwent primary fenestration of cysts in
basal cisterns (3 suprasellar, 3 posterior fossa, 1 quadrigeminal cistern and 5 middle fossa). All 3 supra-sellar cases
were successful. All 3 posterior fossa cysts and one quadrigeminal cistern cyst required shunt insertion (3 VPS, 1
CPS) following failed fenestration. 3 out of 5 patients
with temporal cysts developed hydrocephalus following
fenestration and required V-P shunt insertion. 7 out of 12
cases required a shunt (6 VPS and 1 CPS) following
fenestration.
Conclusions. The treatment of symptomatic arachnoid
cyst is to decompress the cyst and treat co-existing hydrocephalus. Endoscopic fenestration is ideal as it avoids shunt
related complications. The rate of performing CPS and
VPS remains high in our study and also highlights the
phenomenon of developing overt hydrocephalus after fenestration of arachnoid cysts into basal cisterns.

154 Proceedings

TM1-15: Excess post-operative blood testing in
neurosurgery: results of a novel quality improvement
intervention

A. L. McLean, W. Muirhead, A. Toma & L. Thorne
National Hospital for Neurology and Neurosurgery, London,
UK
Objectives. There is scant evidence to support recommendations for post-operative blood tests in the non-complicated
neurosurgical patient. Unnecessary tests above what is
required for safe clinical care waste resources, while
missed blood tests are a significant source of testing-related
diagnostic error. We aimed to propose a safe guideline to
improve testing efficiency and assess its potential impact.
Design. Single-centre retrospective audit.
Subjects. 170 consecutive patients who underwent surgery in
a tertiary neurosurgical centre over the two-week study
period in June 2013 (140 elective, 30 emergency).
Methods. Retrospective data collection from electronic
patient records.
Results. 86% of patients had blood tests on post-operative
day 1: 51% urea and electrolytes, 50% full blood count,
39% C-reactive protein, 34% liver function tests, 30% bone
profile, 22% coagulation screen, 19% serum magnesium,
7% erythrocyte sedimentation rate. A consensus departmental ordering protocol was developed, covering 145/170
cases (pituitary cases excluded). Post-hoc analysis revealed
only 24% compliance with this optimised ordering schedule,
which would reduce cost per patient by 51%.
Conclusions. We report considerable variation in post-operative blood test ordering in the non-complicated patient.
Implementation of the standardised ordering protocol is
expected to optimise appropriate ordering of laboratory
tests and reduce costs. Re-audit has revealed barriers to
change, and further monitoring is in place to assess the
effectiveness of this measure.

TM2 – Oncology
TM2-1: Minimally invasive endoscopic resection of
intraparenchymal brain tumors – Is it feasible?

P. Plaha, L. J. Livermore, N. D. Pennington,
N. Voets & T. A. D. Cadoux-Hudson
John Radcliﬀe Hospital, Oxford, UK
Objectives. We report an endoscopic minimally invasive,
non-tubular technique to resect intraparenchymal brain
tumors and assess the feasibility, safety and surgical
resection margins achievable by this novel technique.
Design. Prospective study.
Subjects. 50 consecutive endoscopic intraparenchymal
tumor resections were carried out on 48 patients.
Methods. Surgical morbidity and mortality and length of stay
recorded. Percentage of surgical resection was calculated
using pre- and post-operative imaging. All tumors were

resected through a 2 cm mini-craniotomy using a 30° Karl
Storz rigid endoscope. Bimanual resection was performed
using standard microsurgical technique.
Results. Mean patient age was 53 years. 42 tumors were
supra-tentorial (19 frontal, 17 temporal, 3 occipital, 1 parietal and 2 parafalcine) and 8 infra-tentorial. Mean tumor
volume was 41 cm3. There were 12 metastases, 24 glioblastomas, 4 grade III gliomas, 5 grade I–II gliomas, 3 meningiomas and 2 haemangioblastomas. The overall mean
percent resection was 96%. Over 95% resection was achieved
in 70% of cases with total resection being achieved in 48%.
There was one new post-operative neurological deficit.
Conclusions. Our experience demonstrates that this endoscopic technique is feasible, safe and achieves good tumor
resection. The technique is unique compared to microscopic
and other reported endoscopic techniques due to the lack of
a rigid access corridor and the utilization of the 30° endoscope to allow maximal tumor resection through a minimally
invasive approach.

TM2-2: Re-do craniotomy for glioblastoma: Is it worth it?
A single centre experience and outcomes over 10 years

J. M. B. Wood¹, I. Liaquat², S. Mukherjee,
S. Stapleton¹ & A. J. Martin¹
¹Atkinson Morely Wing Department of Neurosurgery St
George’s Hospital, London, UK, and ²Western General
Hospital, Edinburgh, UK
Objectives. There is limited literature on the benefits of re-do
craniotomy for recurrent glioblastoma. This retrospective
study investigates the overall survival (OS) and complications experienced by patients who underwent re-do
craniotomy for recurrent glioblastoma (GBM) at a single
neuroscience centre.
Methods. Demographic, treatment, histological and
complication related data from patients who underwent
re-do craniotomy for GBM between 2004 and 2012 was
extracted from case notes and recorded onto a proforma.
Both primary and secondary glioblastomas were included
in the study.
Results. 35 cases were identified with a mean age of 48 at
primary craniotomy. The mean time between primary craniotomy and radiotherapy was 41 days (median 31.5 days,
range 9-194 days). The mean time between primary and
re-do craniotomies was 13.2 months (median 9 months,
range 11 days-47.2 months). 25 patients were deceased at
the time of the study. Mean OS after re-do craniotomy was
9.5 months (median 7.5 months, range 25 days-48 months,
25 patients). However, 9 patients (26%) had complications of
which 4 (11%) were serious and 11.5% of patients died within
three months of re-do surgery.
Conclusions. Re-do craniotomy for GBM confers a mean
OS of 9.5 months. However, 23% of patients were either
deceased or compromised by serious complications
within three months of re-do surgery. Candidates for re-do
craniotomy surgery should be carefully selected, and
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further studies are required to help predict factors influencing OS after re-do surgery.

TM2-3: The survival of patients with high-grade glioma
from different ethnic groups in South East England

T. Ratneswaren¹, R. H. Jack², D. Tataru² & E. A. Davies¹
¹Cancer Epidemiology and Population Health, King’s College
London, UK, and ²London Knowledge and Intelligence Team,
Public Health England, UK
Objectives. Studies in the US have demonstrated ethnic differences in treatment and survival following diagnosis with
high-grade glioma. This is the first study to investigate survival
for patients from different ethnic groups in a UK population.
Design. Population-based cohort study.
Subjects. Patients with high-grade giloma diagnosed between
2000 and 2009 identified from cancer registration data for
South East England.
Methods. We used cancer registration linked to selfassigned ethnicity data from Hospital Episode Statistics
data to identify White, Indian, Pakistani, Bangladeshi, Black
Caribbean, Black African, Other and Unknown ethnic
groups. Hazard ratios were generated using Cox regression
and sequentially adjusted for age, sex, morphology, socioeconomic deprivation, co-morbidities and treatment.
Results. 4845 patients were identified with ethnicity data
being available for 78%. 69% were from the White ethnic
group. After adjustment for age, sex, morphology, deprivation and co-morbidities, the Indian (HR  0.72, p  0.037)
and Other group (HR  0.76, p  0.003) had better survival
than the White group, whilst the Unknown group (HR  1.34,
p  0.0001) had worse survival. There was similar uptake of
treatment between different ethnic groups after adjustment
for age, morphology and deprivation.
Conclusions. These results suggest differences in survival
following diagnosis with high-grade glioma exist. Further
work needs to investigate whether these might be explained
by differences in tumour biology, prognostic factors or
patient follow up.

TM2-4: Linear accelerator based stereotactic radiosurgery
for vestibular schwannomas: What happens to tumour
size on long term follow-up?

J. R. Ellenbogen¹, A. J. Kinshuck², M. Waqar³,
M. D. Jenkinson¹, T. Lesser², D. Husband4 &
M. Javadpour5
¹The Walton Centre NHS Foundation Trust, UK, ²Aintree
University Hospitals NHS Foundation Trust, UK, ³University
of Liverpool, UK, 4Clatterbridge Centre for Oncology NHS
Foundation Trust, Bebington, UK, and 5Beaumont Hospital,
Dublin, Ireland
Objectives. To examine volume changes on long-term follow-up in vestibular schwannomas (VS) treated with linear
accelerator (LINAC) based stereotactic radiosurgery (SRS).
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Design. Retrospective case based review.
Subjects. Patients with VS treated with a marginal dose of 12.5
Gy using a LINAC equipped with a micromultileaf collimator
between September 2003 and November 2009.
Methods. A prospectively collected database identified the
patients. Tumour volumes were measured on the treatment
planning MRI and the last follow-up MRI using BrainLab
iplan® software.
Results. 50 patients were treated (23 females, 27 males).
Median age was 63 years (range: 21-85). Median tumour volume was 2.4 cm3 (range 0.24-10.59). Median radiological
follow-up period was 5.8 years (range 1.4 – 9.2). Median
tumour volume at last follow-up was 1.1 cm3 (range 0.03 5.3). VS decreased in size in 45 (90%) patients, with a median
reduction in tumour volume of 1.46 cm3 (range 0.06 – 9.29).
VS remained stable in one patient and increased in size in 2
patients. In 2 patients no follow-up MRI was available. None
of the patients required surgery. Non-auditory adverse radiation effects included new or worsened facial nerve palsy
(n  2; 4%; House-Brackman grade 2 and 5 respectively) and
trigeminal sensory disturbance (n  2; 4%). Of 15 patients
with useful pre-operative hearing, 9 had post-treatment
audiograms (PTA) and of these 4 had useful hearing on last
follow-up.
Conclusions. Long term, the vast majority of VS treated with
LINAC based SRS exhibit tumour shrinkage. This is achievable with low complication rates.

TM2-5: The glycoprotein, Decorin, is a novel candidate
for targeted therapy in glioblastoma multiforme
(GBM)

H. Shereef¹, L. J. Hill¹, K. Hossain-Ibrahim², A. Logan¹
& G. Cruickshank³
¹School of Clinical and Experimental Medicine, University of
Birmingham, Birmingham, UK, ²Department of Neurosurgery,
The Newcastle upon Tyne Hospitals NHS Foundation Trust,
Newcastle upon Tyne, UK, and ³Department of Neurosurgery,
University Hospitals Birmingham, Birmingham, UK
Objectives. GBM is a malignant primary brain tumour
which carries a poor prognosis. Decorin, a naturally occurring
proteoglycan, antagonises several growth factors such as
VEGF and TGF-β, and receptor tyrosine kinases such as
EGFR and c-Met, which positively regulate GBM growth and
angiogenesis. We hypothesised that Decorin therefore inhibits GBM growth and angiogenesis. We aimed to test our
hypothesis by administering human recombinant Decorin in
a pre-clinical model of GBM.
Design. An in vivo tumour xenograft model of U-87 MG
(human glioma) cells was developed in immunocompromised mice.
Subjects. Mice with tumours identical in volume were
given daily injections of either Decorin or PBS (control) adjacent to the tumour site for 8 days (n  5 per treatment
group).
Methods. Tumour volumes were measured prior to each
treatment dose. Immunohistochemistry was done on excised
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tumour tissue to quantify proliferating cell and blood vessel
density.
Results. Decorin-treated GBM tumour xenografts had a substantially slower growth rate compared to PBS-treated
tumours (mean tumour volume 389 mm3 vs 816 mm3 at end
of treatment period) (p  0.001). Immunohistochemistry
revealed a 2.8-fold reduction in proliferating cell density
(p  0.05, n  3/treatment group) and 1.7-fold reduction in
vascular density (p  0.095, n  5/treatment group) in
Decorin-treated tumours compared to PBS-treated tumours.
Conclusions. Decorin inhibits GBM growth and angiogenesis.
Decorin’s combinatorial mode of action, by inhibiting
several signalling pathways involved in these processes,
make it an exciting candidate for targeted therapy.

TM2-6 (Winner of the Cairns Essay Prize): How invasive are
brain metastases? Diffusion weighted MRI characteristics
of the tumour boundary predict patient outcomes

R. Zakaria1,2, K. Das3, M. Bhojak3, M. Radon3,
V. Sluming4, C. Walker5,6 & M. D. Jenkinson6
1The Walton Centre NHS Foundation Trust, Liverpool, UK,
2Institute of Integrative Biology, University of Liverpool, UK,
3Department of Neuroradiology, Walton Centre, Liverpool,
UK, 4Magnetic Resonance Imaging Analysis Research Centre
(MARIARC), University of Liverpool, UK, 5Department of
Neuropathology, Walton Centre, Liverpool, UK,
6Department of Neurosurgery, Walton Centre, Liverpool, UK

Purpose. Diffusion MRI characteristics of cerebral metastases have previously been used only to distinguish these
tumors from abscess and glioma. We test the hypothesis that
diffusion weighted MRI characteristics of cerebral metastases and their peritumoral region recorded pre-operatively
may correlate with patient outcomes.
Materials and Methods. Retrospective analysis of data from
76 cases of metastases operated upon at a single institution.
Diffusion weighted MRI was performed pre-operatively at
1.5T and ADC maps generated. Readings were taken
from the tumor, peritumoral region, across the brain-tumor
interface and in normal white matter. Outcome measures
were overall survival and time to local recurrence.
Results. Metastases with higher tumor ADC values were
associated with longer overall survival and longer time to
local recurrence where this occurred. This is seen in metastases of a single histological type, non-small cell lung cancer.
Tumors with a sharp change in ADC across their boundary
(measured by the ‘ADC transition coefficient’ or ATC) had
a significantly shorter overall survival and shorter time to
local recurrence compared to those with a more diffuse
edge. The ADC varied between the tumor, near peritumoral
region and far peritumoral region in a given metastasis. This
pattern differed between metastases and a high near:far peritumoral ADC ratio was associated with a longer overall
median survival.
Conclusion. DWI demonstrates changes in the tumor, tumor
edge and peritumoral region which are not visible on routine
T1/T2 weighted MRI and this may be useful in predicting

patient outcomes and patterns of growth for brain
metastases.

TP1 – Endoscopy/Oncology/Functional
TP1-1: Endoscopic discectomy may confers same or better
outcome compare to microdiscectomy

T. D. Sanusi & I. Malik
Neurosurgery Department, King’s College Hospital, London, UK
Objectives. To demonstrate that endoscopic discectomy
offers same or better result when compares to microscopic
discectomy.
Design. Treatment outcome proforma was completed during
telephone follow up. Data sheet designed and excel spreadsheet was used for analysis.
Subjects. 220 patients had endoscopic discectomy. Age range
between 23 and 66 years.
Methods. A 2-year retrospectively and prospectively assessments of one of the pioneers of endoscopic discectomy
procedure in the United Kingdom. Under strict confidentiality, data was collected from online patient data and
PACS systems. Standard statistical analysis was performed.
Results. Male-female ratio was 1.3:1.0. Mean time of onset of
symptoms to surgery was 5.5 months. Spinal level of pathology L5/S1 50%, L4/5 44% other levels 6%. All performed
under local anaesthesia. Mean theatre time was 95 minutes.
30% of patients were discharged  4 hours post op, 65% were
discharged between 4 and 7 hours post op.5% stayed in
hospital overnight. Pain VAS dropped from average of
9/10 to 4/10 in 70% of patient 3 hours post operation. This
dropped to between 2-3/10 in 92% one-week and 0-1 in
95% 2 weeks. 65% and 87% patients went back normal
daily activities within one and two weeks respectively.
Conclusions. While expertise is needed to perform endoscopic discectomy, however, it confers better outcome when
compare like for like pathology with microdiscectomy. There
were also no major complications recorded with this procedure compare to those described in microdiscectomy.

TP1-2: Need for further intervention following pituitary
adenoma surgery using microscopic or endoscopic
approaches

L. R. Sabir¹, J. D. Pickard¹, R. W. Kirollos¹, M. Gurnell²
& R. J. Mannion¹
¹Department of Neurosurgery, Addenbrooke’s Hospital,
Cambridge, UK, and ²Department of Endocrinology,
Addenbrooke’s Hospital, Cambridge, UK
Objectives. Recently, endoscopic transphenoidal surgery
(ETSS) has grown in popularity, allowing improved vision
and facilitating lateral exploration of the sella and parasella
region. Here we compare the need for further intervention
(surgery/radiotherapy) following microscopic transphenoidal surgery (MTSS) versus ETSS.
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Design. Retrospective analysis of prospective pituitary
database.
Subjects. 215 patients in total. Mean age 53; 47% Female. 130
had a non-functioning pituitary adenoma (NFPA - 75 treated
with MTSS; 55 treated with ETSS) and 85 functioning
(FPA - 61 MTSS; 24 ETSS).
Methods. Consecutive cases between January 2008 –
December 2012 were identified and type of surgery noted
(MTSS or ETSS). Rates of further intervention were recorded.
Follow up period 10-59 months (median 37).
Results. Over the 5 year period ETSS became more popular
while MTSS decreased. Median length of follow up was shorter
for ETSS (26 months) than MTSS (46 months), though reintervention was significantly lower for both revision surgery
and radiotherapy for ETSS (NFPA 9.1%; FPA 8.3%) than for
MTSS (NFPA 33.3%; FPA 45.9%) during the follow up period.
Conclusions. These results suggest that endoscopic surgery
for pituitary tumours results in a significant decrease in the
need for further intervention compared to microscopic surgery, whether surgical or radiotherapy. Longer follow up of
ETSS patients is required to see whether these observations
are sustained.

TP1-3: An experimental model of gliomatosis cerebri

O. Pathmanaban¹, K. Yu¹, I. Kamaly-Asl², A. King¹ &
B. Bigger³
¹Greater Manchester Neurosciences Centre, Manchester, UK,
and ²Royal Manchester Children’s Hospital, Manchester, UK,
³University of Manchester, Manchester, UK
Objectives. To derive and characterise a novel tumour-initiating cell line and xenograft model of gliomatosis cerebri.
Design. In vitro and in vivo laboratory studies.
Subjects. An adult patient with gliomatosis cerebri.
Methods. A chemically-defined in vitro culture method for
deriving serum-free glioma stem cell lines was used to generate
a human gliomatosis cerebri cell line. An orthotopic xenograft
mouse model was used to characterise tumour initiation.
Results. A self-renewing, multi-potent and genetically-relevant gliomatosis cerebri cell line was derived. Morphology
and immunophenotype were in keeping with comparable
glioblastoma stem cell lines. The cells were highly motile in
vitro and recapitulated whole brain invasion after implantation in the mouse brain.
Conclusions. This model of gliomatosis cerebri recapitulates
the invasive patient disease and will be useful for investigating
the mechanisms underlying tumour invasion. It also represents
an opportunity for pre-clinical testing of new treatments.

TP1-4: The intra-operative metabolic characterization of
brain tumours

D. Ngoga¹, D. Tennant¹ & G. Cruickshank²
¹University of Birmingham, School of Cancer Sciences,
Birmingham, UK, and ²Department of Neurosurgery, Queen
Elizabeth Hospital Birmingham, UK
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Objectives. During malignant progression, cancer cellular
metabolism changes to suit the needs of the tumour. Key
among these adaptations is the control of redox. The
discovery of mutations in the redox-active isocitrate dehydrogenase (IDH) 1&2 enzymes indicate the importance of
metabolic transformation during gliomagenesis. Our
aim was to better define the metabolic phenotype of
glioblastoma and optimise a novel fluorescence method of
intra operative redox measurement in brain tumours.
Methods. 110 patients with intracranial tumours undergoing
surgery were recruited. Intra operative tumour analysis was
performed to establish their NAD(P)H redox status.
Samples underwent in-vitro confirmation of redox status,
histological characterisation, analysis for IDH1 mutation
and metabolomic analysis by mass spectrometry. In
addition we interrogated publically available gene expression microarray datasets to examine mutations in redox
active enzymes other than IDH1 relevant to glioma.
Results. Intra-operative redox analysis showed consistent
and reproducible results. Significant differences were
noted in redox between the tumour type, grade and IDH-1
mutation status. The gene expression of nicotinamide phosphoribosyltransferase (NAMPT), an enzyme involved in
nicotinamide metabolism, was upregulated in glioblastoma
compared with low grade glioma or normal brain.
Conclusions. We demonstrate the feasibility of a technique
for intra-operative analysis of tumour redox metabolism.
Some potential applications of this are discussed.

TP1-5: Interpreting the pathological features at time
of second craniotomy for high grade glioma following
radiation therapy

M. F. Back¹, C. Gzell¹, R. Cook² & H. Wheeler¹
¹Northern Sydney Cancer Centre, Sydney, Australia, and
²Department of Neurosurgery, Royal North Shore Hospital,
Sydney, Australia
Objectives. Interpret the pathological features that predict
median survival (MS) after repeat craniotomy (Reop) within
six months of radiotherapy for high grade glioma (HGG).
Design. Audit from prospective database.
Subjects. HGG patients managed with Reop for early
progression from 2008-2012 were included.
Methods. Based on presence of residual tumour cells, the
pathology was reported as pathological recurrence (pREC)
or pathological pseudoprogression (pPsP). The proliferation
index (Ki67) and tumour necrosis were reported. MS was
calculated in months. STATAV12 software and logrank test
were used for assessing p values.
Results. Of 327 patients managed with HGG, 27 patients
underwent Reop within 6 months of RT. MS post Reop was 11
months. The Ki67 at Reop was associated with survival with
patients having an index of 0%, 1-9% and  10% demonstrating median survivals of 13, 13, and 3 months respectively
(p  0.007). The change in Ki67 from initial craniotomy to
Reop was also associated with MS, with 80% reduction (3 vs
7 vs 13 months respectively, p  0.02). The presence of
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widespread treatment-related necrosis had improved outcome, with  80% necrosis having a median survival of 13
versus 3 months in those with  80% necrosis (p  0.003).
Conclusions. The presence of residual tumour is not an independent indicator of prognosis. Reduced proliferation of
residual tumour cells and widespread necrosis may be more
important indicators for future outcome.

TP1-6: Peritumoral oedema does not correlate with
post-operative complications in intracranial meningioma
surgery

M. Holliﬁeld & C. S. Hayhurst
Department of Neurosurgery, University Hospital of Wales,
Cardiﬀ, UK
Objectives. To determine the role of peritumoural oedema
associated with meningiomas in the development of postoperative complications.
Design. Retrospective single institution observational study.
Subjects. 68 consecutive adult patients undergoing meningioma excision from 1st January 2011 to 31st August 2012 at a
single UK centre.
Methods. Clinical case notes were reviewed for clinical,
histological and post-operative factors, including new
neurological deficits, seizures, infection and CSF leak. Preoperative MRI/CT imaging was used to record tumour
location, presence of oedema and association with venous
sinuses. Tumour (Vt) and oedema (Vo) volume were evaluated using manual segmentation to allow calculation of an
oedema index (OI  Vt/Vo) for each patient.
Results. Peritumoural oedema was seen in 61.8% of cases.
The overall incidence of post-operative complications was
36.8% – the most common being infection and CSF leak
(16.2% each). The median OI was 0.27. Patients presenting
with seizures were found to have significantly more peritumoral oedema than those without seizures pre-operatively
(p  0.045), although increasing oedema did not correlate
with an increased risk of complications (p  0.315). Tumour
location (convexity/parafalcine or skull base) and histology
were unrelated to either OI or complications.
Conclusions. Whilst patients presenting with seizures tend to
have significantly more oedema than those without seizures,
the presence of oedema alone does not necessarily suggest
an increased risk of post-operative complications.

TP1-7: Resection of olfactory groove meningioma – A
retrospective study of complications and prognostic factors

S. Mukherjee, B. Thakur, R. Corns, K. Ashkan &
R. Gullan
King’s College Hospital, London, UK
Objectives. To review the complications following olfactory
groove meningioma (OGM) resection and attendant risk
factors.
Design. Retrospective review.

Subjects. 34 patients underwent primary OGM resection at a
single unit between February 2008 and February 2013.
Methods. Data were collected on patient co-morbidities, preoperative corticosteroids, tumour characteristics, extent of
resection, use of elective postoperative ventilation and
complications.
Results. Complication rate was 39%. 58% of complications
required intensive care or reoperation. Higher complication
rates occurred with OGM  40 mm diameter versus
 40 mm (53 vs 28%; p  0.16). OGM with marked perilesional oedema had higher complication rates than those
without (59 vs 19%; p  0.26), more evident when corrected
for tumour size. Patients who were electively ventilated
postoperatively versus those who were not had higher risk
tumours but a lower complication rate (17 vs 44%; p  0.36)
and a higher proportion with a Glasgow Outcome Score of
5 at 3 months postoperatively (83 vs 55%; p  0.20). Complete versus incomplete resection had a higher complication
rate (50 vs 23%; p  0.16) but no recurrence (0 vs 25%; p  0.07).
Conclusions. There is a high risk of morbidity with OGM
resection. Higher complication risk is associated with larger
OGM and more marked perilesional oedema. We describe
‘shark-fin’ oedema as a prognostic sign, whose presence is
associated with a higher complication rate. Elective postoperative ventilation in patients with high risk tumours may
reduce the risk of complications.

TP1-8: There is no evidence to support empiric coprescription of PPIs with dexamethsaone over other
methods of gastro-protection in patients with high grade
glioma. Are we putting patients at needless risk?

M. Bushra¹, C. Geehan¹, A. Williams², E. Moore²
& P. Whitﬁeld¹
¹Department of Neurosurgery, Derriford Hospital, Plymouth, UK,
and ²Department of Neurosurgery, Frenchay Hospital, Bristol, UK
Objectives. Neurosurgeons commonly prescribe dexamethasone with empiric PPIs. We examined the PPI-related complication rate in neurosurgical patients, as compared to
either H2-blocker or no empiric gastroprotection.
Design. Retrospective cohort study.
Subjects. 100 patients undergoing craniotomy for malignant
glioma who were prescribed a PPI with dexamethasone were
compared with 50 who were prescribed either ranitidine or
no empiric gastroprotection whatsoever.
Methods. The PPI group were assessed for: pre-existing
GORD, PPI and dexamethasone doses and inpatient complications. GPs were contacted for evidence of subsequent presentations with PPI or dexamethasone related complications.
These results were compared with 50 consecutive patients
(non-PPI group) who were either prescribed ranitidine or no
gastroprotection.
Results. PPI group: mean age 59.16, 6 had previous GORD,
mean follow-up 227 days. 1% developed C. difficile negative
diarrhoea and 1% developed gastritis. Non-PPI group: mean
age 56.24, 2 had previous GORD, mean follow-up 192 days. 30
were prescribed ranitidine, 20 received no gastroprotection.
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Two of the latter developed new symptoms of GORD. The difference with the PPI group was not statistically significant
(p = 0.26), but approaching significance when comparing the
PPI group with no gastroprotection (p = 0.08). There were no
cases of C.difficile.
Conclusions. There is no evidence to support PPIs over other
methods of gastroprotection, but there is weak evidence to
support H2-blockers or PPI cover over no gastroprotection.

TP1-9: Redifining gross total resection in high grade
glioma surgery

R. Mathew, G. Sivakumar, S. Thomson & R. Corns
Leeds General Inﬁrmary, Leeds, UK
Objectives. To define what constitutes gross total resection of
high grade gliomata and determine which factors are associated with this.
Design. Review of prospectively compiled database, radiology reports and MR imaging (post-contrast T1 axials) and
estimation of tumour volumes.
Subjects. 28 patients undergoing debulking of high grade
gliomata.
Results. The median age was 62 (range 38 – 79). Average preoperative tumour volume was 32.157 cm3 (range 1.596 –
89.503 cm3). Post-operative MR was obtained at median
post-operative day 2. MR slice thickness was 1 mm, reported
by a consultant neuro-radiologist: 36% had no residual
tumour, 36% had a small volume and 28% had a residual
tumour; the average tumour volume of small volume residuum was 0.224 cm3 (range 0.055 - 0.81 cm3) and residual
tumour was 5.79 cm3 (range 0.08 - 25.525 cm3). Using the
Stummer criteria1 ( 0.175 cm3 on 5 mm slices) a further 7
(25%) would be classed as a gross total resection (GTR). Statistically significant associations with Stummer-criteria GTR:
smaller pre-operative tumour volume (p  0.035), involvement of one lobe of the hemisphere (p  0.039), younger
patient age (p  0.004), better KPS (p  0.0359). Factors which
were not: operating surgeon (p  0.57). Factor associated with
radiology report of GTR: reporting radiologist (p  0.017).
Conclusions. Using 1 mm slice thickness increases the detection of post-operative residual tumour: is this the new standard for defining GTR?

Reference
1. Stummer W, Pichlmeier U, Meinel T, et al. Fluorescence-guided
surgery with 5-aminolevulinic acid for resection of malignant
glioma: a randomised controlled multicentre phase III trial. Lancet
Oncol 2006;7:392–401.

TP1-10: Improving safety in steroids prescribing in a large
neurosurgical unit: experience from an audit

A. Boukas¹, C. Cowie¹, J. Patch², C. Nicholson¹ &
A. Jenkins¹
¹Neurosurgical Department, Regional Neurosciences Centre,
Royal Victoria Inﬁrmary, Newcastle upon Tyne, UK, and
²Newcastle University, Newcastle upon Tyne, UK
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Objectives. Corticosteroid treatment in neurooncology
patients reduces peri-tumoural oedema and can lower intracranial pressure. The European Society of Medical Oncology
(ESMO) recently published guidelines for optimising steroid
use. We aimed to compare current corticosteroid regimes in
our centre with the ESMO guidelines.
Design. Prospective audit.
Subjects. 30 patients admitted consecutively with supratentorial malignancies.
Methods. We assessed dexamethasone prescribing in our
patients. ESMO guidelines were taken as gold standard.1 We
audited admission dose, weaning practice, errors in prescribing and in weaning, co-administration of proton pump
inhibitors (PPI), total days and adverse events.
Results. We reviewed daily prescriptions of 30 patients in
3 months. 8 different dose regimes and 3 different dose
strengths were used initially suggesting a wide variance of
prescription practice. 17% of patients had dexamethasone
tapering delayed and 8% of patients had no PPI coprescribed. We found 15 prescribing mistakes in 5 patients
related to dose tapering. 60% of patients were discharged
on maintenance doses, in 4 different dose strengths.
Conclusions. Our data suggest variations and mistakes are
made in steroid prescribing. The majority of patients remain
on maintenance doses at discharge. We suggest endorsement and distribution of the ESMO guidelines by the SBNS to
improve patient safety.

Reference
1. High-grade malignant glioma: ESMO Clinical Practice Guidelines
for diagnosis, treatment and follow-up. Ann Oncol 2010;
21(Suppl 5):v190–3.

TP1-11: The vascular inhibition of glioblastoma:
Modern concepts

P. J. O’Halloran¹, T. Viel², A. Byrne³, A. Jacobs² &
D. O’Brien¹
¹The National Neurosurgical Center, Beaumont Hospital,
Dublin, Ireland, ²European Institute for Molecular Imaging
(EIMI), Westfälische Wilhelms - Universität, Münster,
Germany, and ³Department of Physiology, The Royal College
of Surgeons in Ireland, Dublin, Ireland
Objectives. Current evidence indicates that malignant
gliomas can circumvent anti-angiogenic therapy with
Bevacizumab(Bev) and may develop resistance via activation of complex molecular escape mechanisms such as the
MET signaling cascade and/or the mTOR/PI3K pathway.
Thus it is important to assess novel Bev-based combination
treatment strategies in order to improve therapeutic
outcomes.
Methods. Actively growing U87 cells expressing Luciferase
were stereotactically implanted into cortex of 26 nude mice.
Animals were randomized; Control; PIK3/mTOR inhibitor
(BEZ235); Bev; Combination. Pre and post treatment MRI
(T2; T2*; ADC; VSPO), PET (FET, FLT) and Bioluminescence
(BLI) sessions were carried out.
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Results. A significant survival benefit was seen in the combined (p  0.0007) and Bev alone groups (p  0.0007). Overall, animals in the combined group had significantly smaller
tumors (p  0.045) compared to Bev alone (T2W-MRI, H&E).
Vessel size index and vessel density index determined by
MRI and FET revealed combination therapy significantly
impacted tumor vessel formation in comparison to Bev
alone (p  0.005). Despite similar FLT uptake in the Bev/
combined groups, histological analyses showed a reduction
of Ki67 staining and vWF positive endothelial cells in Bev/
combined groups.
Conclusions. Combination bevacizumab/dual PI3K/mTOR
inhibitor therapy may represent a novel treatment approach
in the management of patients with malignant gliomas.
These effects can be mechanistically interrogated by
improved molecular imaging approaches.

TP1-12: Selective dorsal rhizotomy as an alternative to
intrathecal baclofen pump

H. Ingale¹, I. Ughratdar², A. Moussa², S. Muquit² &
M. Vloeberghs²
¹Queens Medical Centre, Nottingham, UK, and ²Queens
Medical Centre, Nottingham, UK
Objectives. Traditionally, there is a preference for SDR to be
reserved for ambulant and ITB for non-ambulant children.
We have observed excellent results in our practice for SDR
in nonambulant children. To review outcomes when SDR
was offered to children with ITB pumps nearing depletion
or complicated by infection, rather than revising the
pump.
Design. Prospective review.
Subjects. 11 patients with previous Baclofen Pump who
underwent SDR were reviewed.
Methods. Prospective review of 11 children, of which three
complicated by ITB pump infection and remainder nearing
depletion of pump battery underwent SDR.
Results. Mean Ashworth score reductions in the lower limbs
and upper limbs were 3.61 and 2.66 respectively. Improvements in urology and gait was also noticed in 27% of patients.
Overall, 90% of parents/carers felt that functional outcome
with SDR was improved compared with ITB.
Conclusions. SDR in comparison to ITB in this subgroup is
cheaper, less intrusive by avoiding refills/replacement and
more effective than ITB in reducing spasticity and providing
ease of nursing care. We therefore recommend that consideration should be given to SDR as an alternative in patients
previously implanted with ITB systems complicated by infection or nearing end of battery life.

TP1-13: A review of all 3203 gliomas diagnosed in a single
UK neurosurgical unit over a 22-year period

N. de Pennington, M. Hofer, P. Plaha &
T. A. D. Cadoux-Hudson
John Radcliﬀe Hospital, Oxford, UK

Objectives. To investigate the demographics and outcome of
all patients identified with a histological diagnosis of glioma
in a single UK Neurosurgery unit from 1991-2013.
Design. Retrospective review.
Subjects. 3203 histological specimens with a diagnosis of
glioma, from 2844 individuals.
Methods. The neuropathology database (on which all samples have been registered since 1991) was queried to identify
samples coded as glial tumours. Records were matched to
the NHS IT Spine to obtain the date of death.
Results. There has been a steady increase in cases from a 3
year mean of 50 pa in 1994 to 197 pa in 2012. Tumours were:
5% pilocytic astrocytoma, 9% diffuse astrocytoma, 8% anaplastic astrocytoma, 5% oligodendroglioma (grade 2),
3%oligodendroglioma (grade 3), 3% ependymoma, 1% anaplastic ependymoma, 66% glioblastoma. 301 patients had
more than one operation. 49 individuals transformed from
a low to high grade tumour with a mean interval of 48
months (SD 33). 1494 individuals died. As expected there
was differing survival based on tumour subtype with a
range of 107 months (SD 69) for grade 2 oligoastrocytoma to
5 months (SD 10) for glioblastoma. Retrospective molecular
analysis of the GBM cohort for the presence of the IDH
R132H mutation shows a small but so far statistically nonsignificant survival advantage to those individuals with the
mutation.
Conclusions. This study provides an historical reference point
for future advances in clinical neuro-oncology practice.
Comprehensive survival analysis is limited by national data
availability.

TP1-14: Quality of life measurement within initial
neurosurgical oncology assessment establishes an
important baseline for assessing impact of subsequent
interventions

J. E. C. Collins, S. M. Scullion, T. Santarius, C. Watts,
S. J. Price & A. J. Joannides
Addenbrooke’s Hospital, Cambridge, UK
Objectives. The importance of patient-reported quality of
life (QoL) in neuro-oncology practice is increasingly recognised. We report the implementation a standardised QoL
instrument within a neurosurgical oncology outpatient
setting.
Design. Patients were asked to complete the EORTC
QLQ-C30 and BN20 questionnaire prior to their
appointment. Responses were recorded on paper or a tablet
device.
Subjects. 198 patients at initial assessment in a specialist neurosurgical oncology clinic.
Methods. Domain and symptom scale values were compared
to the EORTC reference ranges for brain cancer patients
using student’s t-test.
Results. Questionnaire completion was feasible and well
accepted, with complete data obtained for 96% of patients
(99 male, 92 female; median age 56). 128 responses
were recorded on paper and 63 submitted electronically.

Proceedings
Electronic submission enabled score review prior to patient
assessment. Commonest presenting symptoms were future
uncertainty (91.6%), fatigue (89.0%), drowsiness (66.0%),
motor dysfunction (65.4%) and insomnia (64.9%). Global
health status (56.5  1.8; p  0.02) and social functioning
(55.7  2.6; p  0.001) scores were lower than reference
values, whilst role, emotional and cognitive functioning did
not show any significant difference.
Conclusions. Measurement of QoL within neurosurgical
oncology practice is an effective method for consistently
and reproducibly recording initial symptom patterns,
thus establishing an important baseline for assessing
the impact of subsequent surgical and oncological
interventions.

TP1-15: Management of patients with CNS
Oligometastases using focal therapies and MRI
surveillance without whole brain radiation
therapy

M. F. Back¹, G. Harris¹, R. Cook² & C. Teo³
¹Northern Sydney Cancer Centre, Sydney, Australia,
²Department of Neurosurgery, Royal North Shore Hospital,
Sydney, Australia, and ³Centre for Minimally Invasive
Neurosurgery of Wales Private Hospital, Sydney, Australia
Objectives. Audit the outcome of patients with CNS
oligometastases who were managed with an active policy
avoiding whole brain radiation therapy (WBRT) utilising
MRI surveillance.
Design. Audit from prospective database.
Subjects. 31 patients with CNS oligometastases referred for
RT between July 2009 and December 2012.
Methods. Patients were offered management with a programme of local therapy (neurosurgical excision, stereotactic radiosurgery or intensity modulated radiotherapy
(IMRT), or combined modality therapy) followed by
protocol based MRI surveillance. Systemic therapy was
delivered as indicated for extra-cranial disease. MRI
surveillance involved imaging at one month post local
therapy and then three monthly. Data regarding patient,
tumour and treatment factors was collected using a prospectively kept database at baseline and at the time of
study outcome event.
Results. At analysis, the median follow-up for surviving
patients is 23 months. Compliance with MRI surveillance
was very good (87%). 21 patients had CNS progression, of
which 12 were detected by MRI surveillance in absence of
symptoms. CNS progression free survival was 11 months
(95% CI: 4.9 - 17.1 months). Only 5 patients were subsequently managed with WBRT at relapse. 16 patients had
deceased with a median survival of 20 months (95% CI: 10.6
– 29.4 months), with cause of death attributable to CNS disease in 6 patients.
Conclusions. WBRT Avoidance with MRI surveillance is an
acceptable management policy after local therapy for patients
diagnosed with CNS oligometastases.
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TP2 – Spine
TP2-1: Degenerative disc disease and low back pain. Is
hybrid SPECT/CT imaging a useful adjunct in our clinical
practice?

V. M. R. Russo¹, R. T. D. Dhawan² & A. T. H. C. Casey¹
¹Department of Neurosurgery, The National Hospital for
Neurology and Neurosurgery, London, UK, and ²Department
of Radiology, The Wellington Hospital, London, UK
Objectives. Assess the value of SPECT/CT imaging in patients
with low back pain (LBP).
Design. Prospective study.
Subjects. SPECT/CT and low back pain.
Methods. One-hundred consecutive patients with LBP were
evaluated. Patients with contemporary lumbo-sacral spine
MRI and SPECT/CT were included. Patients with known/
suspected malignancy, trauma, infectious processes and
previous surgery were excluded. All patients completed the
Oswestry disability index (ODI) questionnaire. Modic
changes (MC) and disc space degeneration on MRI were correlated with SPECT/CT patterns. Pfirrmann grading system
was used to assess the degree of disc space degeneration.
Results. One-hundred patients were included (59 females,
41 males, mean age of 56.2 years). Mean ODI score was
38.5% (8-72%). MC were found in 54% of patients and in
20.75% of the levels examined. The most affected levels
were L4-5 (31.3%) and L5-S1 (40.9%). 72.9% of Pfirmann
grade-5 disc spaces was correlated with MC. 71% of MC and
52.9% of Pfirrmann grade-5 disc spaces resulted in scintigraphically active endplate/disc space on SPECT/CT. 29% of
MC were quiescent. SPECT/CT showed high metabolic
activity in 84.6% of endaplates with MC-1, 60.6% with MC-2
and 88.9% with MC-3.
Conclusions. Hybrid SPECT/CT imaging is a significant
adjunct in the diagnostic armamentarium for LBP. It helps
identify several potential pain generators and differentiate
incidental findings from metabolic active degenerative
changes, as most of the patients with LBP have MRI abnormalities at multiple sites.

TP2-2: A characterization of white matter pathology
following spinal cord compression injury in the rat

M. Kostusiak, R. E. Ward, W. Huang, P. Pallier,
A. T. Michael-Titus & J. V. Priestley
Centre for Neuroscience and Trauma, Blizard Institute, Barts
and The London School of Medicine and Dentistry, Queen
Mary University of London, London, UK
Objectives. Our laboratory has previously described the characteristics of neuronal injury in a rat compression model of
spinal cord injury (SCI), focussing only on the grey matter.
However, white matter damage is known to play a critical
role in functional outcome following injury. Therefore, in the
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present study, we characterised the alterations to the white
matter following SCI.
Methods. Adult female Sprague-Dawley rats received compression injury at T12 vertebral level. Immunohistochemistry
for β-amyloid precursor protein (β-APP), myelin basic protein
(MBP), neurofilaments and microtubule associated protein-2
(MAP-2) was carried out and analysed at 1, 3, 7 and 42 days.
Results. A significant loss of axonal and dendritic cytoskeletal proteins was observed at the injury epicenter within 1
day of injury. This was accompanied by axonal dysfunction,
as demonstrated by the accumulation of β-APP. A similar,
acute loss of cytoskeletal proteins was observed up to 5 mm
away from the injury epicenter. Early myelin loss was confirmed by MBP immunostaining and by electron microscopy. However, 6 weeks after injury, areas of new Schwann
cell and oligodendrocyte myelination were observed.
Conclusions. This study demonstrates that substantial white
matter damage occurs following compression SCI in the rat.
Moreover, the loss of cytoskeletal proteins and accumulation
of β-APP within 1 day of injury indicates the rapid manner of
axonal damage. This is likely due to both Wallerian degeneration and spread of secondary cell death.
<Note: The full article relating to abstract TP2-2 has recently
been published in Neuroscience (2014;260:227–39) © 2014
Elsevier>

TP2-3: Neurogenic claudication secondary to
degenerative spondylolisthesis (ds): Is fusion always
necessary?

W. J. Kitchen, M. Mohammed, M. Bhojak,
M. Al-Jumaily & M. Wilby
The Walton Centre for Neurology and Neurosurgery,
Liverpool, UK
Objectives. To examine the efficacy of a midline sparing
decompression for DS patients. To look at the rate of failure
(specifically the need for lumbar fusion). To identify radiological parameters that may be used to predict the need of a
primary fusion procedure.
Design. This is a prospective observational study.
Subjects. This is a study of 70 patients, (46F:24M), all patients
were treated with a midline sparing decompression. All
patients had neurogenic claudication secondary to DS.
Methods. Data collected included general demographics, pre
and post-operative ODI and VAS pain scores. Radiological
data including facet joint angle, the disc height, the degree of
lordosis and presence of a positive facet joint effusion sign
were recorded by an independent consultant radiologist. A
multivariate analysis was used to determine significance of
the radiological indices in predicting the need for fusion.
Results. After intial surgery the VAS and ODI scores for both
leg pain and back pain improved significantly both at short
term follow up (mean 7 months) and sustained at long term
follow up (mean 33 months; p  0.0001). 8 patients deteriorated and required a spinal fusion procedure (11%). Of the
patients who were subsequently fused 80% had sagittally
placed facet joints, preserved disc height and hyperlordosis.

Conclusions. A midline sparing decompression is safe for
DS patients. Not all patients need fusion. We would recommend consideration of primary fusion for patients with
sagittal facets, preserved disc height and hyperlordosis.

TP2-4: Anterior cervical discectomy and fusion – Are
routine next day radiographs necessary?

B. O. Dabbous, E. Ridgeon, E. A. C. Pereira,
S. A. Magdum & T. A. D. Cadoux-Hudson
Oxford University Hospitals, Oxford, UK
Objectives. After elective anterior cervical discectomy and
fusion (ACDF) using stand-alone intervertebral cages for
myeloradiculopathy, radiographs (POXR) are commonly
performed before discharge. We aimed to evaluate their
value by reviewing complication rates and inpatient stays
with and without routine POXR.
Design. Single centre, retrospective comparison of two
cohorts before and after an intervention (stopping POXR).
Subjects. Adult patients receiving elective single- and multilevel ACDF.
Methods. Comparison of clinical and radiological information from patient cohorts receiving ACDF during two 6-month
periods before and after change in policy from routinely
doing POXR (group X - February to July 2009; group Y; August
to December 2011).
Results. Group X comprised 110 patients; 96.3% received
POXR. 4.5% had clinical problems requiring MRI, of whom
1.8% had reoperation in the same admission. Group Y comprised 113 patients; 19.5% received POXR. 6.2% had clinical
problems, 4.4% required MRI, 0.9% had CT and 0.9% had
reoperation. Mean inpatient stay improved from 6.2 days in
group X to 2.9 in group Y, p  0.031 (t-test).
Conclusions. Routine POXR increases radiation exposure,
hospital stay, and thus expense. Patients with problems
proceed to MRI. While intra-operative XR level checks are
mandatory, routine next day POXR adds little clinically,
potentially delaying mobilization, drain removal and discharge. The study was limited by some cross-over, with up
to one fifth of patients in the latter cohort receiving POXR
due to consultant preference.

TP2-5: Comparison of conventional versus minimal
invasive techniques for single level primary interbody
lumbar fusion

G. A. Anagnostopoulos & J. G. George
Salford Royal Department of Neurosurgery, Manchester, UK
Objectives. Comparison between conventional surgery
versus minimal invasive surgery for single level primary
interbody fusion of lumbar spine.
Design. Retrospective analysis of data from 63 patients operated on in our institution from 01/10/2012 - 20/11/2013.
Includes: single level, primary surgery, interbody fusion.
Excludes: more than one level, posterolateral fusion, revision
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surgery, deformity surgery, patients who were not mobile
preoperatively.
Subjects. 63 patients: Conventional surgery 45 patients, MIS
18 patients.
Methods. Statistical analysis of data measuring length of stay,
duration of operation, complications, need for reoperation.
Results. 1) Operating time: Conventional surgery 299 mins,
MIS 283 mins. 2) Length of stay: Conventional surgery 6.2
days, MIS 3.6 days. 3) Complications: Conventional (wound
infection/ leak 5pts, dural tear 1pt, neurological injury 3pts,
perioperative MI 1pt, retained implant in retroperitoneum
1pt, reoperation 8pts). MIS (dural tear 1pt, pressure
soar 1pt, reoperation 1pt). Reoperations: Conventional 8/
45  18%( revise metal work 4pts, washout of pus 1pt,
wound debridement 1pt, removal of bone fragment 1pt,
postop hematoma evacuation 1pt), MIS 1/18  6% ( add
another cage 3 months later 1pt).
Conclusions. MIS proves to have less amount of operating
time, post op stay, number of complications, need for reoperation when compared to conventional fusion surgery.

TP2-6: C2 sub-facetal body screw in posterior atlantoaxial fixation (Goel- Harm’s technique) to avoid the
vertebral artery
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7 patients have not reported and are not contactable after the
3 month visit. 1 post-operative mortality due to myocardial
infarction on 7th day. 7 patients complained of occipital
numbness and paresthesia which was not disturbing and
responded to reassurance and supportive medication
(pregaballin). 2 patients had superficial wound infection
which responded to appropriate antibiotics. There was no
case of implant failure or loss of rigidity of fixation up to
3 months.
Conclusions. The new entry point offers rigid fixation and
avoids the vertebral artery altogether nullifying the chance of
arterial injury. Divergent screws (Bridge vs Tension
Band construct) have a greater pull out strength The new
technique of C2 screw fixation allows rigid immobilization
of the C1-C2 joint without any risk of vertebral artery
injury. 1,2

References
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S. Patkar
Bharati Vidyapeeth Medical College and Hospital, Pune, India
Objectives. Axis (C2) pedicle/pars screw fixation has a definite risk of injury to the vertebral artery. An alternative trajectory 3 mm below the mid-point of the C2 facet surface,
directed, downwards and medially into the C2 body,
bypasses the vertebral artery altogether, and still offers adequate bone stock for rigid fixation of the C2 vertebra.
Design. Reducible atlanto-axial instability due to trauma
(24), rheumatoid arthritis (15) and infection (tuberculosis)
(10), magnetic resonance imaging (MRI), dynamic lateral
X-rays of cranio-vertebtal junction (CVJ), 3D CT scan of the
cranio-vertebral region along with dynamic study and CT
angiography.
Subjects. 49 patients (30 males: 19 females), 12 – 82 years,
underwent posterior C1 – C2 fixation from February 2007 till
June 2013.
Methods. The entry point for the C2 screw was 2 mm - 3 mm
below the mid-point of superior facet of the C2 which is
also the mid-point C1-C2 joint and directed 10-15 degrees
medially and downwards into the body of the axis. The
same 3 mm drill bit was used incrementally till a depth of
5 mm and, 3.5 mm and 18 mm to 24 mm length self-tapping
screw with poly axial head was used in most cases.
Results. No case of intra - operative vertebral artery injury. No
patient required per operative blood transfusion. Follow up
visits were scheduled at 2weeks, 6-8 weeks and 3 months.
Dynamic X- ray imaging was done in all patients at 6 weeks -8
weeks before discontinuing the collar and after 3 months
since the operation. All patients followed up for 3months.
Telephonic Follow-up of 30 patients was available for
24 months 12 patients for 6 months, and remaining

FM1 – Spine/Trauma
FM1-1: Potts disease and complex spine surgery:
Where we stand

T. D. Sanusi & I. Malik
King’s College Hospital, London, UK
Objectives. The incidence of tuberculosis of the spine is
increasing, owning to man migration and new strains of
tuberculosis. Aim: To assess the complex spine managements of Potts disease.
Methods. 3-year retrospective analysis of complex spine
management of primary and secondary spine tuberculosis.
Under strict confidentiality, Data collected from online
patient data and PACS systems. Standard statistical analysis
performed.
Results. 52 patients were managed under complex spine
surgeons at Kings College Hospital between 2009 and 2013.
Age range 36 and 58. Male:Female ratio was 1.8:1. 37
patients had primary spine Tb. Thoracic Tb accounted for
51%, followed by cervical 17%, lumbar 13%, cervico-thoracic 7% and thoraco-lumbar 4%. Spinal cord compression
without neurological symptoms was seen in 45% patients
and with neurological symptoms in 18%. 25(48) patients
had decompression and fixation, 10(19%) had decompression only and others were managed non-operatively. Spine
fixation, posterior approach-67% while anterior approach
25% (including cervical region).
Conclusions. The goal of complex spine management in
potts disease are thorough debridements, decompression
and fixation. There are several approaches to stabilisation
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but majority of complex spine surgeons tends to shy away
from anterior approach in the thoracic and lumbar largely
because of bacilli seeding. Timing of fixation in non-spinal
cord compression but potentially unstable spine as well as
presence of active bacilli are challenges.

FM1-2: Presentation and management of Chiari I
malformation with a possible role for MRI flow studies
post-operatively

A. Shtaya, A. Zolnourian, A. Sadek &
A. Nader-Sepahi
Wessex Neurological Centre, University Hospital
Southampton, UK
Objectives. To study the clinical presentations, surgical management, outcomes and a possible role for cine flow MRI
studies post operatively.
Design. Retrospective case notes and electronic records
review.
Subjects. Symptomatic Chiari I malformation referrals.
Methods. We audited all consecutive cases presented to the
senior author over a six year period (June 2007 to May 2013).
Fifty-two patients with Chiari I malformation were referred and
reviewed in clinic (17 males and 35 females mean age 38.8  1.9
years, range 16-73 years). Of these, 34 patients underwent foramen magnum decompression (mean age 36.4  2.3 years,
range 16-65 years) and 18 were managed conservatively.
Results. Over 88% (n  46) of patients presented with headaches, 8% (n  4) were myelopathic and 1% (n  2) exhibited
cerebellar signs. Two-thirds of patients had more than one
symptom or sign. A syrinx was observed in 46% (n  24) of
cases following diagnostic imaging. 18 patients were managed conservatively due to medical reasons, patients’ choice
or normal MRI flow studies. In the surgical group the dura
was left open in 21 patients and 13 patients had a duraplasty
post decompression. Post-operative median length of hospital stay was 5 days. Over 50% of cases in which the dura
was left open had immediate improvement in their symptoms compared to only 30% in those who underwent duraplasty. Following post-operative MRI cine flow studies 4 out
of 16 symptomatic patients underwent a further surgical
procedure which resulted in relief of their symptoms.
Conclusions. Cine flow MRI studies may demonstrate abnormalities which are amenable to surgical intervention in up to
20 % of patients that remain symptomatic following surgical
decompression for Chiari I malformation.

FM1-3: Is anterior plating essential for multi-level ACDF?

M. Abdulla, R. A. Hussain, R. Nannapaneni, A. Baig &
S. Bukhari
University Hospital of Wales, Cardiﬀ, UK
Objectives. To analyse the results of consecutive multi-level
ACDFs using HRC cages done without anterior plating over a
five year period at a single institution.

Design. Retrospective analysis of records over a five year
period.
Subjects. one hundred and fifty two patients who underwent
2 or more level Anterior cervical discectomy and fusion
(ACDF) were included in the study.
Methods. Retrospective analysis of records over a five year
period. One hundred and fifty two patients who underwent 2 and more level ACDFs were included in the study.
There were 134 patients with 2 levels, 12 with 3 levels and
6 with 4 level ACDFs done without anterior plating.
Results. The mean follow up period was 18months. There
were no cases where the cage had to be revised. Surgical
complications included: Swallowing difficulty (1); Hoarseness of voice – Permanant (1), Temporary (6); Horner’s syndrome (1); and worsening of radiculopathy (2). No patients
were prescribed cervical collars. On follow up there were no
signs of instability.
Conclusions. In cases of multi-level cervical spine degenerative
disease, where the anterior approach is used, anterior cervical
discectomy & fusion with locking cages is adequate. Anterior
plating is not required and avoiding it can help cut down additional morbidity and cost associated with the operation.

FM1-4: Study of therapeutic hypothermia (32-35°C) for
intracranial pressure reduction after traumatic brain
injury (the Eurotherm3235Trial): Assessment barriers to
recruitment

P. Andrews¹, D. Gray¹, B. Harris¹, Eurotherm3235
Trial investigators & H. C. Patel2
¹Western General Hospital, Edinburgh, UK, and 2University
of Manchester and Salford Royal Hospital, UK
Objectives. Clinical trials in traumatic brain injury (TBI) are
challenging. Previous trials of complex interventions
reported low screened to recruitment rates. In this report we
evaluate barriers to recruitment in an academic, international, multicentre TBI trial of a complex intervention at its
halfway stage.
Design. Survey of barriers to recruitment.
Subjects. 54 sites in 16 countries.
Methods. Recruiting sites set up by Sept 2013 were sent a questionnaire on screening and recruitment. Replies were assessed
in conjunction with case report data on screened patients.
Results. 58 responses were received, from 36 sites; 17/18
from UK sites, 21/35 non-UK sites. Reasons for difficulty in
recruiting included; few TBI patients (n  24 centres), competition from other studies – CRASH3 (2) RescueICP (5)
Progesterone studies (1), EPO TBI (1), KARE, ABLE, HARP2
(1), not stated (7), lack of trained staff (5), lack of staff to
consent (4), other (27) - includes organisational issues particular to centres and trial exclusion criteria. To date
(9.12.13), 1852 patients are screened and 299 randomised.
Reasons for exclusion are: ICP  20 mmHg, 41.6%; unlikely
to survive, 6.9%; age, 4.8%; hypothermia, 6.5%; temperature  34°C, 5.2%; no consent, 3.4%; barbiturate usage 2.8%;
relatives not approached, 2.4%; open TBI, 1.8%.
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Conclusions. Local organisational issues are beyond trial
management group control, but appropriate co-enrolment
may increase recruitment. We have addressed this through
ethics and R&D. Most UK sites can now co-enrol, subject to
signed agreement between trial CIs.

FM1-5: Anterior extrapharyangeal fixation of the
atlanto-axial joints

S. V. Patkar
Bharati Vidyapeeth Medical College & Hospital, Pune, India
Objectives. The atlanto-axial joints can be easily exposed
from a unilateral submandibular extrapharyangeal
approach. Decortication and intrajoint bone grafting can be
easily accomplished. Rigid anterior fixation of the joint is
possible without any risk to the vertebral arteries.
Design. Patients with mobile and fixed atlanto-axial dislocation were offered the operation. Pre-operative cervical
spine lateral X-rays in extension used to confirm accessibility of the atlanto-axial joint from the submandibular
approach.
Subjects. Since April 2008 to September 2013, 70 patients,
40 male, 30 female, 12 – 82 years were offered this procedure.
44 patients anterior transarticular screws, 26 patients anterior screw plate fixation, AAD 48, tuberculosis 12, fixed
AAD with basilar invagination 10. All patients underwent
preoperative dynamic X-rays of cranio-vertebral junction,
computerized tomography (CT scan) of C1-C2 static and
dynamic study with bone window settings and 3D reconstruction, magnetic resonance imaging (MRI) and MR
angiography to study course of vertebral artery.
Methods. Stevenson’s technique for exposure to reach the
prevertebral space at C1-C2. Technique 1: Plate and
screws (C1 lateral mass and C2 body). Technique 2: Anterior
transarticular screws across C1-C2 joint.
Results. Average procedure time 3 h, no case required blood
transfusion, reoperation in 7 cases, 3 screw malposition
both ipsilateral (right sided), reoperated within 48 h and
screw repositioned correctly. One overdistraction of C1-C2
joint due to screw not piercing the C1 lateral mass and
pushing the lateral mass of C1 away from C2 (because of
inadequate drilling of C1 lateral mass), reoperated on 3rd
day and lateral mass of C1 drilled correctly and screw
passed successfully. Two inadequate excisions of odontoid
process due to excessive backward angulation of odontoid
process, which had to be removed transorally after 3 weeks.
One case of screw loosening, which was due to incorrect
plate contouring, reoperation after 3 weeks when patient
had come for first post-operative follow-up. Follow-up in
75% for 24 months. Rigid fixation in 100%, mortality 0%.
Conclusions. Anterior extrapharyangeal approach
allows reduction of the atlanto-axial dislocation, opportunity for bone grafting of the joint and with anterior C1
lateral mass and C2 body screw plate fixation or anterior transarticular screws, provides rigid fixation without any risk to the vertebral artery venous plexus or
spinal cord. 1,2
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FM1-6: Lack of correlation between the Summary
Hospital-level Mortality Indicator (SHMI) and commonly
used head injury prognostic calculators

D. Holliman & J. E. Crossman
Royal Victoria Inﬁrmary, Newcastle upon Tyne, UK
Objectives. The Summary Hospital-level Mortality (SHMI)
Indicator is produced by the NHS Information Centre for a
number of diagnostic groups including Intracranial Injury.
If a significant difference between ‘observed’ and ‘expected’
outcomes occurred within our hospital for three or more
quarters then a case note review is undertaken. We compared the SHMI predictions with those obtained from commonly used head injury prognostic calculators.
Design. Case note review to obtain characteristics and values
for analysis.
Subjects. Deceased patients in the diagnostic group ‘Intracranial Injury’ between October 2011 and September 2012.
Methods. Data was entered into the Corticosteroid Randomisation After Significant Head Injury (CRASH) and International Mission for Prognosis and Analysis of Clinical Trials in
TBI (IMPACT) prognostic calculators. This was then compared with the SHMI predictions.
Results. Of 40 patients, 3 did not have a diagnosis of traumatic
brain injury. Of the remainder, there was poor correlation
between the SHMI predicted mortality and those predicted
by CRASH and IMPACT calculators. There was up to 21-fold
(CRASH) and 22-fold (IMPACT) differences in predicted
mortality when compared with SHMI predictions.
Conclusions. SHMI uses risk adjustments including for age,
gender, diagnostic grouping and the Charlson Comorbidity
Index (a pre-injury banding). This does not appear to take
into account the severity of a traumatic brain injury nor the
impact of polytrauma commonly seen in this patient group.
This may be important when generating SHMI predictions
and may inform the development of mortality indicators
used within the NHS.

FM1-7: MRI disc morphology predicts progression to
surgery following therapeutic epidural lumbar injection

A. A. B. Jamjoom, P. M. Sammons, C. K. Chuen &
I. P. Fouyas
Department of Clinical Neuroscience, Edinburgh, UK
Objectives. To assess whether a range of MRI parameters predict progression to surgery following therapeutic epidural
lumbar injection for disc herniation.
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Methods. We retrospectively identified patients who had
undergone therapeutic epidural lumbar injections for disc
herniation between 2009 and 2011. Patients’ pre-injection
lumbrosacral MRIs were collated and analysed for a range
of parameters focusing on disc morphology. Our primary
outcome was progression to surgery. Analysis was undertaken using SPSS 21.
Results. Of the 74 patients who had undergone nerve root
injection, 27 (36.4%) progressed to surgery. The average time
to surgery from epidural injection was 282 days. There was no
statistically significant difference between those who did and
did not progress to surgery based on the level of herniation
(p  0.99) and presence of Modic changes (p  0.7). Patients
with disc herniation medial to the facet joint had a higher
relative risk of progressing to surgery compared to those with
far lateral herniation [RR  4.3 (1.4-13.4); p  0.01]. Patients
with large disc herniation beyond the intra-facet line had a
higher risk of progressing to surgery compared to those
with smaller herniation [RR  4.9 (1.03-23.2); p  0.045].
Conclusions. This study demonstrates that certain MRI disc
morphology parameters predict progression to surgery following epidural lumbar injection. These findings can help
guide decision-making for patient management with lumbar
disc herniation.

FM1-8: Decompressive craniotomy: Craniectomy or hinge
technique?

G. Tsermoulas¹, H. Wijesinghe², O. Shah1 &
A. Ameen1
¹Queen Elizabeth Hospital, Birmingham, UK, and ²University
of Birmingham, UK
Objectives. The objective is to assess differences in outcome
between craniectomy and hinge craniotomy for traumatic
brain injury (TBI). The latter technique allows the bone flap
to move outwards in response to brain swelling.
Design. Observational study.
Subjects. Patients who underwent decompressive craniotomy
for TBI in our institution.
Methods. We retrospectively collected data on demographics, mechanism of injury, severity of injury with Glasgow
Coma Scale (severe: 3-8, moderate: 9-12, mild: 13-15) and
pupillary reactivity. The method of decompressive craniotomy and outcome at discharge were noted. A multivariable analysis was performed using binary logistic regression.
Statistical significance was set at p  0.05.
Results. Data from 77 consecutive patients, 67 men and 10
women with a mean age of 42 years (range 17-79) were collected from July 2011 to May 2013. 39% suffered road traffic
collision, 39% a fall and 17% an assault. 14 (18%) patients sustained mild, 18 (23%) moderate and 45 (59%) severe injury.
Pupillary reaction was present in 75%. Craniectomy was performed in 64 and hinge craniotomy in 14 cases. Mulitvariate
analysis showed that significantly higher rates of poor outcomes were associated with severe injuries (p  0.008) and
craniectomies (p  0.003). Demographics, mechanism and
pupillary response did not influence outcome.

Conclusions. The severity of injuries and the method of
decompressive craniotomy significantly affected outcome.
The worse outcome of craniectomies is likely due to the fact
that is performed in more severe injuries compared to hinge
craniotomies. We suggest that hinge craniotomies are effective in TBI and negate the need for cranioplasty.

FM1-9: Inhibition of phosphodiesterase-4 promotes
oligodendrocyte precursor cell differentiation and
enhances CNS remyelination

M. Kotter¹, A. Baer², Y. Syed¹, G. Gonzalez¹ &
R. Franklin¹
¹University of Cambridge, Cambridge, UK, and ²Medical
University Vienna, Austria
Objectives. Myelin regeneration (remyelination) is mediated
by oligodendrocyte progenitor cells (OPCs), a multipotent
stem/precursor cell population present throughout the
neuraxis. Differentiation of OPCs is regulated by extrinsic
and intrinsic factors, which have only been partially revealed.
In the present study we identify mitogen-activated protein
kinase (MAPK) signalling as an important positive regulator
of OPC differentiation. We show that inhibition of phosphodiesterase 4 is able to promote OPC differentiation in vitro
and accelerate CNS remyelination in vivo.
Methods. Primary rat OPC cultures were used to study OPC
differentiation in vitro. To asses CNS remyelination in vivo,
ethidium bromide was stereotactically injected into the caudal cerebellar peduncle of female Sprague-Dawley rats.
Results. Transcription-profiling identified MAPK signaling
as regulator involved in the differentiation of oligodendrocyte progenitor cells (OPCs). We show in tissue culture
that activation of MAPK signalling by elevation of
intracellular levels of cAMP by inhibiting of the cAMPhydrolyzing enzyme Pde4 enhances OPC differentiation.
Furthermore, systemic delivery of a Pde4 inhibitor leads to
enhanced differentiation of OPCs within focal areas of toxin-induced demyelination and a consequent acceleration
of remyelination.
Conclusions. These data reveal a novel approach to therapeutic enhancement of remyelination amenable to pharmacological intervention and hence with significant potential for
translation.

FM1-10: Percutaneous trans-foraminal endoscopic
lumbar discectomy

S. Patkar
Bharati Vidyapeeth Medical College and Hospital, Pune, India
Objectives. Percutaneous endoscopic lumbar discectomy has
a comparable outcome (pain relief ) and complication rate
with microlumbar discectomy the current gold standard of
surgical treatment of prolapsed lumbar intervertebral disc.
Design. Patients reporting with low back ache and radicular
pain who had clinical and radiological concordance with a
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culprit disc and without significant neurological deficit, such
as motor weakness or bladder bowel incontinence were
accepted into the study. A total of 568 patients 400 males and
168 females, age range 14 – 65 years. All patients were initially
offered a 3 week trial of conservative treatment. Informed
choice and consent once surgery is an acceptable option.
All evaluated by a neurologist for VAS scores every 4th day.
Subjects. Since 2007, 205 patients only with pain but without
neurological deficits and without bony canal stenosis were
offered endoscopic discectomy (males 164, females 41).
Methods. Preoperative MRI, CT scan and lumbar Anteroposterior and Lateral X-rays were mandatory. L4-L5 discectomy in 123 cases, L5-S1 discectomy in 62 cases, 12 cases
required conversion to open surgery and 8 (L5-S1) offered
open surgery as trajectory was not possible. Equipment:
Maxer endoscope, 3 chip camera, light source and TV monitor, Image intensifier (Siemens).
Results. Postoperative evaluation by neurologist for VAS score
on 2nd day and at 15 days since surgery. Pain relief: excellent
70%, good 20%, fair 8%, poor 2%, complications 3%, mortality nil, discitis 2 cases, psoas haematoma 3 cases, paraesthesias-10 cases.
Conclusions. Surgery for prolapsed disc continues to be a
controversial issue. Spontaneous regression of large prolapsed disc is an established fact. Surgical treatment enhances
the rate of recovery, but over a period of time the results of
conservative treatment over surgery remain the same. Relief
from radicular pain is easily achieved by all surgical techniques, open or endoscopic. But back pain continues to
plague results of surgical treatment. Paraspinal muscles,
lamina, ligamentum flavum and facet joints which are
usually violated for access during open, microscopic or
microendoscopic procedures have no role in the preoperative symptomatology of the patient and surgical trauma
to these structures is probably the cause for the postoperative back pain. PTFED is a target oriented operation
which bypasses the posterior structures and is effective in
removing the offending disc most often under local anaesthesia. The procedure does not have a very steep learning curve
and the technology required is inexpensive and hospitalization is minimal with comparable post-operative relief from
pain and comparable complication rate vis-a-vis microlumbar discectomy, which is the current gold standard.1

Reference
1. Ruetten S, Komp M, Merk H, Godolias G. Full-endoscopic
interlaminar and transforaminal lumbar discectomy versus
conventional microsurgical technique: a prospective, randomized,
controlled study. Spine 2008;33:931–9.

FM1-11: Anterior screw fixation of odontoid fractures; is
correction of sagittal slip and sagittal and coronal angles
of displacement clinically important?

J. Halliday, A. Prasad, K. Ghosh, A. Ray & A. Golash
Department of Neurosurgery, Royal Preston Hospital,
Preston, UK
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Objectives. To determine the clinical importance of correction
of sagittal slip and sagittal and coronal angles of displacement
for odontoid fractures managed by anterior screw fixation.
Design. A retrospective review of patients who underwent
anterior screw fixation of odontoid fractures in a regional
Neurosurgical Unit between 2005 and 2013.
Subjects. 46 patients with odontoid fractures who underwent
anterior screw fixation.
Methods. Patients were identified from operative logbooks.
Pre- and post-operative scans were analysed independently
by two Neurosurgical trainees measuring odontoid sagittal
displacement, and sagittal and coronal angles of displacement. Results were averaged. Clinical data was collected
from patient notes.
Results. Average patient age was 70. Post-operative odontoid
sagittal displacement ranged from 0 to 9.5 mm, and sagittal
and coronal angles of displacement from 0 to 37 degrees, and
0 to 7.5 degrees respectively. There was no correlation between
post-operative sagittal displacement, or sagittal and coronal
angles of displacement and post-operative signs and symptoms. 8.5 % of patients suffered post-operative dysphagia
requiring naso-gastric feeding. 15% of patients suffered
from chest infections post-operatively requiring treatment.
No patient died in the immediate post-operative period.
No patient had new neurological deficits post-operatively.
Conclusions. Correction of sagittal slip and sagittal and
coronal angles of displacement of odontoid fractures
during anterior screw fixation is not of clinical importance.

FM1-12: The challenge of post-acute TBI care in a major
trauma centre: a service improvement initiative

P. Mäkelä, J. Ling, S. Watkins & C. Tolias
King’s College Hospital, London, UK
Objectives. To understand the service challenges in delivering post-acute TBI care within a major trauma centre. To
develop and assess a service improvement initiative.
Design. A mixed methods study combining quantitative and
qualitative data collection.
Subjects. Semi-structured interviews with 25 multidisciplinary staff across the TBI pathway, retrospective mapping
data for 30 TBI inpatients, and prospective clinical management data relating to patients reviewed on newly introduced
Neurology-led ward rounds.
Methods. Stage 1 - Gathering background data: Staff interviews regarding the TBI pathway were transcribed and
assessed for emergent themes. Stage 2 - Intervention: A
Neurology-led Brain Injury multidisciplinary team developed a new ward round process. Data were gathered on
reviewed patients’ identified needs, and feedback gathered
from patients, families and staff.
Results. Initial interviews revealed challenges in ‘ownership’
of post-acute TBI patient management, particularly where
Neurosurgical intervention had been completed or was not
required. Data captured through Neurology-led Brain
Injury ward rounds identified unmet needs and actions
required.
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Conclusions. Patients admitted after TBI, whose surgical
needs are stable, require management through a medical
model. Within this study, the Neurology-led Brain Injury
team ward rounds have been a feasible service improvement
initiative within a major trauma centre, and should be considered as an integral component of post-trauma care.

FM1-13: Use of anticonvulsants for seizure prophylaxis in
patients with traumatic brain injuries: an audit of clinical
practice

D. M. Mai¹, S. Sturman² & A. Belli³
¹College of Medical and Dental Sciences, University
of Birmingham, Birmingham, UK, ²Neurology and
Rehabilitation, Queen Elizabeth Hospital, Birmingham, UK,
and ³Neurosurgery, Queen Elizabeth Hospital, Birmingham,
UK
Objectives. 1. What are UK consultant neurosurgeons’
current approach to post-traumatic brain injury (TBI) seizure
prophylaxis with anticonvulsants? 2. Are neurosurgeons
adhering to guidelines on the subject?
Design. An audit of the clinical practice via survey.
Subjects. 249 full members of the Society of British
Neurological Surgeons (SBNS) were emailed the online
survey.
Methods. Criteria were derived from guidelines by the
Orlando Regional Medical Centre, the American Academy
of Neurology and the Brain Trauma Foundation. An online
survey was created and emailed to 249 full SBNS members.
Responses were collected throughout March 2013.
Results. 55 of the 249 neurosurgeons replied. 80% followed
no guidelines on the subject. 58% used anticonvulsant
seizure prophylaxis. Of these, 100% correctly considered
prophylaxis in severe TBI. 29% considered prophylaxis in
moderate and mild TBI; not indicated by guidelines.
90% correctly chose phenytoin as the drug of choice. 52%
correctly limited prophylaxis to 7 days post injury. 90.6%
correctly stated their goal in starting seizure prophylaxis
was to prevent early seizures.
Conclusions. The majority of UK neurosurgeons do not follow
specific guidelines on post-TBI seizure prophylaxis. A significant proportion never use seizure prophylaxis. There are
high levels of incorrect practice in terms of duration of anticonvulsant prophylaxis post-TBI.1

Reference
1. Brain Trauma Foundation. Guidelines for the management of
severe traumatic brain injury. XIII. Antiseizure prophylaxis. J
Neurotrauma 2007;24(Suppl 1): S83–6.

FM1-14: Traumatic brain injury – Can the initial Marshall
grading of CT scan be useful in predicting self-reported
outcomes after survival?

D. J. Davies, Z. Su, A. Belli, D. Hacker & H. Wijeinghe
Queen Elizabeth Hospital Birmingham, UK

Objectives. Traumatic Brain Injury (TBI) is a leading cause
of youth morbidity and mortality. Interest is growing into
outcome prediction. Outcome is a subjective concept with
the impact of various disabilities varying with each individual. Validated assessments of patient reported outcome
are extremely useful as a prognostic tool in the context of
TBI. Frequently the clinician is asked to give provisional
prognostic information at presentation. We aim to determine whether the severity of pathology identified on
the initial CT scan correlate with self-reported outcome at
follow up.
Design. A prospective cohort investigation at a single major
UK trauma centre.
Subjects. 83 Individuals (63 Male) prospectively identified
admitted to the neurosurgical unit with mild to severe TBI.
Methods. Individuals with mild to severe TBI, as identified by
their presenting GCS were followed up in a specialist
TBI outpatient clinic. The median interval between
admission and follow up was 3.9 months (range 0.640.4 months). The severity of pathology on the initial CT
scan was assessed using the Marshall grading system. The
Rivermead (post-concussion symptoms) and QUOLIBRI
(quality of life after brain injury) questionnaires were our
primary outcome measures.
Results. No significant correlations were found between the
presenting Marshall grades and the Rivermead or QUOLIBRI
scores (sectional and overall scores).
Conclusions. CT scan interpretation is a major component of
the Initial assessment of the TBI patient. The Marshall grading system is not a reliable determinant of self-reported
quality of life or pervasive symptoms in TBI survivors. More
severe traumatic pathology on the presenting CT scan may
not be a predictor of a subjectively worse outcome after
survival.

FM1-15: Joint plastics/neurosurgical management
of spinal wound dehiscence with local ilslanded
de-epetheliaslised double breasted fasciocutaneous
transposition flap

B. Thakur¹, S. Mukherjee², A. Bhavsar¹, C. Tolias¹ &
N. Cavale¹
¹King’s College Hospital, London, UK, and ²St George’s
Hospital, London, UK
Objectives. Wound dehiscence following infection in spinal
surgery represents significant challenges. Described
techniques in the literature are often difficult and time
consuming. We demonstrate use of a relatively simple
flap not previously described in repair of non-irradiated
spinal wounds.
Methods. Four patients with failed conservative management
of infected midline posterior spinal wounds were repaired
with a local ilslanded de-epetheliaslised double-breasted
fasciocutaneous transposition flap.
Results. The flap was used to repair one wound in the cervical spine, one in the thoracic spine with underlying fixation,
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and two in the lumbar spine, of which one had underlying
fixation. In all patients, pre operatively the wounds were
either dehiscent with exposed hardware, or had large
defects following debridement. Follow up ranged from 2-18
months. All patients demonstrated good wound healing
with no subsequent repeat surgery or removal of spinal
fixation.
Conclusions. Surgical site infection after adult spine surgery has an estimated incidence of 0.7% to 12.0%. When
conservative measures fail, wound debridement and
repair by plastics is often required. Previously described
myocutaneous flaps or perforator based fasciocutaneous
flaps can be time-consuming and surgically challenging.
We demonstrate the importance of plastic surgical input
with problematic spinal wounds, and successful management using a de-epitheliaised fasciocutaneous flap that
has not been previously described in repair of spinal
wounds.

FM2 – Trauma
FM2-1: Neurodegeneration and neuroregeneration in an
experimental model of traumatic brain injury in mice

S. Polyzoidis¹, E. Polyzoidou², I. Magras²,
P. Selviaridis², E. Shohami3 & N. Grigoriadis²
¹King’s College Hospital, London, UK, ²AHEPA Hospital
Aristotle University Medical School, Thessaloniki, Greece, and
3Hebrew University of Jerusalem, Jerusalem, Israel
Objectives. This study aimed in investigating neurodegeneration (ND) and neuroregeneration (NR) in traumatic brain
injury (TBI).
Design. TBI was induced by use of the experimental model of
drop weight injury in mice. Clinical examination was performed 1 hour post-TBI followed by the sacrifice of mice in
randomly chosen groups of 3 at 4 hours and 1, 2, 3, 4, 7 and 14
days post-TBI.
Subjects. Twenty-one (n  21) C57/ Black6 mice were subjected to moderate or severe injury. The sham group
consisted of two (n  2) mice.
Methods. Immunohistochemical and immunofluorescent
studies of the whole brain were performed to identify neuronal
loss (NL), ND, acute axonal injury (AAI), inflammation, astrocytosis, NR and IGF activation. Statistical analysis followed.
Results. NL was identified bilaterally and reached significance compared to sham from day 3 and on. ND was significant from 4 hours, NR from day 3, while both were present
bilaterally. AAI and inflammation were activated only ipsilaterally at 4 hours and day 2 respectively. Astrocytosis was
present bilaterally, reached significance on day 3 and its
kinetics was synchronized with or followed that of ND. IGF
activation was recorded ipsilaterally, was delayed and
lasted significantly less compared to the overall NR activity,
while its kinetics largely concurred with that of inflammation and astrogliosis.
Conclusions. TBI provoked the induction of ND, NR and
relevant phenomena in both brain hemispheres, possibly

169

representing an endogenous response of the whole brain
against trauma.

FM2-2: Minimising delays in discharge following chronic
subdural surgery: An ongoing challenge

O. Rominiyi, W. Scotton, S. Alexander, A. Helmy &
R. Trivedi
Addenbrooke’s Hospital, Cambridge, UK
Objectives. To characterise length of stay for patients undergoing surgery for chronic subdural haematoma (CSDH) and
ascertain whether guidance on referral reduced delays in
discharge.
Design. Single-centre re-audit with prospective case
ascertainment.
Methods. All neurosurgical SHOs were informed of the
departmental agreement to refer CSDH patients on day 1
postoperatively. Subsequently, length of stay of 77 patients
treated surgically for CSDH between December 2012 and
June 2013 was reviewed. Delays to discharge were identified
and compared to data from 2011, prior to the consensus in
referral timing.
Results. Mean length of stay was 7.8 days (SD 5.2) compared
with 8.3 days (SD 6.7) in 2011. Twenty-nine patients (38%)
were repatriated to their referring hospital. In this group,
mean time to referral was 3.9 days (SD 3.3) and length of stay
was 11.5 days (SD 6.0). This compares unfavourably to 6.5
days (SD 4.3) for patients discharged directly home. Logistical factors continued to constitute the most common
reasons for delay, including waiting for repatriation (n  15);
and delayed referral (n  11). Repatriation wait varied from
6 to 16 days depending on the receiving hospital.
Conclusions. Minimising unnecessary bed days following
evacuation of CSDH continues to represent a significant
challenge; requiring multifaceted solutions, including greater
collaboration with local hospitals. Further measures are
required to increase discharge efficiency, in order to
minimise inpatient costs and release beds for elective
neurosurgery.

FM2-3: National study of chronic subdural haematoma in
the United Kingdom

P. M. Brennan¹, I. Coulter², A. Kolias³, A. J. Joannides³,
B. Gregson4 & P. J. Hutchinson³ on behalf of the British
Neurosurgical Trainee Research Collaborative (BNTRC)
¹Division of Neurosurgery, Western General Hospital,
Edinburgh, UK, ²Division of Neurosurgery, James Cook
University Hospital, Middlesbrough, UK, ³Division of
Neurosurgery, Department of Clinical Neurosciences,
Addenbrooke’s Hospital, Cambridge, UK, and 4Neurosurgical
Trials Unit, University of Newcastle, Newcastle upon Tyne, UK
Objectives. Chronic subdural haematoma (CSDH) is one of
the commonest disorders in neurotrauma. The BNTRC –
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a research network led by UK and Irish neurosurgical
trainees – undertook a prospective study to establish contemporary management and outcomes of CSDH.
Methods. Patients aged  16 years with CSDH were eligible.
Data were submitted by participating neurosurgical units
(NSU) to a secure online platform. National standards were
derived from the available evidence, including: 60-day
recurrence rate  20%; unfavourable modified Rankin Scale
(mRS; 4-6) at NSU discharge  30%; morbidity rate in
NSU  10%; mortality rate in NSU  5 %.
Results. Trainees at 29/33 UK and Irish units have recruited
patients. By December 2013, data on 82% of the target
1000 patients has been submitted; accrual rates indicate
completion by January 2014. Preliminary results indicate
two-thirds of patients referred to a NSU with CSDH are
symptomatic and/or have significant mass effect. Almost
90% of these patients have presenting GCS of 13 – 15. Whilst
approximately 60% have presenting mRS of 3 – 5, almost
60% have mRS of 0 – 2 at discharge. Burr-hole evacuation is
the most frequently performed operation.
Conclusions. This first BNTRC study shows trainee-led
research networks can effectively address key questions in
neurosurgery. We need evidence-based solutions for managing CSDH and the results of this study will highlight key
areas for future study in prospective randomised controlled
trials, which the BNTRC will be well placed to conduct.

FM2-4: Non-Invasive measurement of raised intracranial
pressure using optic nerve sheath diameter

V. Prasad¹, M. Rahiminejad², E. McKintosh¹ & T. Harris¹
¹Royal London Hospital, London, UK, and ²Kingston Hospital,
London, UK
Objectives. To evaluate measurements of optic nerve sheath
diameter (OSND) in head injury patients suspected of raised
intracranial pressure (ICP). We looked at OSND at 3, 5 and
7mm behind the globe and invasive ICP or radiological indication for raised ICP, to find which distance best indicated
raised ICP. Also to evaluate the OSND threshold of 5mm as a
cut-off for raised ICP.
Design. A retrospective study was performed using a convenience sample of 50 patients taken over a 12 month period,
who had sustained a head injury which required sedation
and ICP monitoring  surgery. Demographic and clinical
data were recorded.
Subjects. Adults who sustained head injuries and treated
medically or surgically for raised ICP.
Methods. Data collected from patients who sustained head
injuries and had a CT scan done within 3hours of injury.
OSND was measured for left and right eye on initial CT scan
at 3, 5, and 7mm behind the globe. Measurements were correlated with ICP or if the patients underwent emergency
decompressive surgery for raised ICP.
Results. 47% of patients required surgery immediately;
53% managed medically. 78.3% of surgical patients OSND
 5.0 mm at 3 mm, 60.9% at 5 mm and 65.2% at 7 mm.
There was a significant correlation for raised ICP at 3 and

5 mm. For medically managed patients with ICPs  20 cm,
88% had OSND  5.0 mm
Conclusions. The study shows statistically significant
association of OSND  5.7 mm with severe raised ICP.
Measurements at 3 or 5 mm of OSND  5 mm showed to
relate with raised ICP. OSND can useful when invasive measuring cannot be done.

FM2-5: A systemic review and meta-analysis of the impact
of perioperative antiplatelets and anticoagulants on the
clinical course of chronic subdural haematoma

A. Elmahdi¹, C. Bolger² & R. Conroy1
¹Royal College of Surgeons in Ireland, and ²Beaumont
Hospital, Dublin, Ireland
Objectives. Our primary out-comes were to identify recurrent
chronic subdural haematoma and first time presentation of
bilateral chronic subdural haematoma as a result of anticoagulation therapies. The secondary outcomes were set to recognize those patients on anticoagulation with unknown indications, the time period between the first and second operation,
the time period between trauma and first operation, and the
mortality rate in both the recurrent and bilateral categories.
Design. To perform a systematic review and meta-analysis of
studies that examines the impact of antiplatelets and anticoagulants on the clinical evolution of chronic subdural
haematoma.
Subjects. All studies that investigate recurrent and bilateral
chronic subdural haematoma with anticoagulant and
antiplatelets.
Methods. The PRISMA guidelines for reporting of systematic
reviews and meta-analysis were followed to conduct this
review.
Results. There was a significant increase in the risk of antiplatelets, with a pooled relative risk of 1.88. However, the
pooled relative risk of anticoagulants was only 1.26 and it was
not statistically significant.
Conclusions. Efficient reversing the antiplatelets is important
at the time of surgery.1

Reference
1. O’Brien DF, Basu S, O’Donnell JR, Roberts GA , Phillips J. The
impact of aspirin therapy and anticoagulation on the prevalence of
spontaneous subdural haematoma. Irish Med J 2000;93:244–6.

FM2-6: Injured Spinal Cord Pressure Evaluation (ISCoPE)
study – Expansion duroplasty reduces spinal cord
pressure in acute spinal cord injury

I. S. Phang¹, M. C. Werndle¹, G. V. Varsos²,
P. Smielewski², M. Czosnyka², A. Zoumprouli3 &
M. C. Papadopoulos1
¹Academic Neurosurgery Unit, St George’s University of
London, London, UK, ²Dept of Clinical Neurosciences,
Addenbrooke’s Hospital, Cambridge, UK, and 3Department of
Neuroanaestheisa, St George’s University of London, UK
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Objectives. We described a novel method to monitor intraspinal
pressure (ISP) and spinal cord perfusion pressure (SCPP) after
severe traumatic spinal cord injury (tSCI) at the level of maximal cord swelling. High ISP in tSCI was not reduced by laminectomy, suggesting cord compression against dura. We hypothesize expansion duroplasty lowers ISP and improves SCPP.
Methods. 8 patients with severe tSCI (ASIA A-C) had open
reduction of spinal fracture, posterior fixation and laminectomy within 72 hours of injury. A midline incision was made
in the dura and arachnoid. A subdural pressure probe was
inserted at the injury level. Expansion duroplasty with a
collagen patch was supplemented by fibrin glue. ISP and
arterial blood pressure were monitored for 7 days. We calculated SCPP (MAP-ISP) and spinal PRx (sPRx).
Results. AP dural diameter at the injury level on MRI
increased after laminectomy and expansion duroplasty
compared to laminectomy only (57.8%  37.4%, n  8, vs.
21.0%  18.3%, n  6, p  0.05). Compared with our nonduroplasty cohort, expansion duroplasty reduced mean ISP
(19.1  5.9 vs. 12.4  7.6 mmHg, p  0.05), increased mean
SCPP (68.2  14.3 vs. 89.8  14.2 mmHg, p  0.01) and
improved sPRx (0.15  0.08 vs. 0.03  0.09, p  0.01). There
was one CSF wound leak and one probe dislodgement. No
patients deteriorated neurologically.
Conclusions. Expansion duroplasty reduces ISP and increases
SCPP after tSCI without neurological deterioration.1
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Results. 142 patients were identified (56% female, age
range 4-69 years). The modal Spetzler-Martin Grade was 3.
The nidus was successfully obliterated in 92% of cases
actively managed. Two thirds of patients were successfully
treated with one modality; the most common being
embolisation. Only 8% of cases were managed conservatively. Additionally 93% of aneurysms identified were
managed adequately. Only 14% of patients required
long term seizure control and 5% described new symptoms
post-procedure, the most common being depression or
headaches. Initial analysis revealed a low complication
rate.
Conclusions. This study demonstrates the management of a
cohort of AVM patients in a regional centre. The high obliteration achieved, accompanied by the low complication rate,
highlights the importance of expert service provision in a
single centre.

FP1-2: When to treat and no to treat poor grade
subarachnoid haemorrhage: A single-center experience
of 165 consecutive cases

M. Dherijha¹, J. Ang², I. Fouyas1 & P. Statahm1
¹Western General Hospital, Edinburgh, UK, and ²College
of Medicine and Veternity Medicine, Edinburgh University,
Edinburgh, UK

Reference
1. Werndle MC, Saadoun S, Phang I, et al. Monitoring of spinal cord
perfusion pressure in acute spinal cord injury: initial findings of
the injured spinal cord pressure evaluation study. Crit Care Med
2014;42:646–55.

FP1 – Vascular/Miscellenous/Spine
FP1-1: Radiographic outcome and complication rates
of intracranial arteriovenous malformations in a single
regional centre

A. M. H. Young¹, M. Teo1, I. Phang1, J.
J. Bhattacharya2 & E. J. St George1
¹Department of Neurosurgery, Southern General Hospital,
Glasgow, UK, and 2Department of Neuroradiology, Southern
General Hospital, Glasgow, UK
Objectives. A single-centre retrospective analysis of intracranial AVMs treated in a regional centre, over a 7 year period,
was performed to review the radiographic outcome and
management related complication rates.
Design. Retrospective, cross-sectional study.
Subjects. 142 consecutive patients with an intracranial AVM
presenting to a regional treatment centre from January 2005
to December 2012.
Methods. A prospectively entered clinical database was used
to obtain information including patient demographics,
radiographic outcome and management related complication rates.

Objectives. Prognosis in poor grade (WFNS grades IV and V)
subarachnoid haemorrhage has traditionally been difficult
to predict, resulting in varying levels of treatment provision
between hospitals. We hypothesize that treatment outcomes is dependent on the cause of depressed consciousness levels (hydrocephalus, intraventricular haemorrhage
and haematoma).
Design. Retrospective.
Methods. A retrospective analysis of outcomes (Glasgow
Outcome Score) at three-month follow up) of 165 consecutive poor grade SAH patients was conducted, with cases
categorized according to time course of consciousness
level and predominant feature seen on computed
tomography.
Results. A total of 165 patients with Male: femal ratio 2:1
were admitted during 2008-2011. Median age of these
patients was 43 years (21-70). 61% patients were grade 4 on
admission. 119 patients ( 70%) were offered treatment coiling, clipping or both while 50% patients were deemed
unsuitable for further treatment due to further clinical or
radiological deterioration since admission. 39% patients
had good outcome after treatment while 23% patients had
poor outcome after treatment. 61 patients didn’t survive.
Hydrocephalus was major cause of decrease GCS in these
patients.
Conclusions. Our results show that prognosis of poor grade
SAH patients can be stratified neatly by clinical course and
neuroradiological pathology. We believe that taking these
factors into account would benefit management approaches
greatly, especially making decisions.
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FP1-3: Gravity assisted shunt valves: Our experience of
their use for low pressure symptoms in patients with
lumboperitoneal shunts

M. Hussain & R. Strachan
The James Cook University Hospital, Middlesbrough, UK
Objectives. Low pressure symptoms after lumboperitoneal
(LP) shunting for idiopathic intracranial hypertension remain
a significant problem. Gravity-assisted valves (GAV) operate
at a higher pressure in a vertical position and therefore aim to
reduce postural over-drainage. We audited patients with GAV
valves inserted in their shunt system to assess their efficacy in
reducing low pressure symptoms and ascertain whether the
additional cost of such device can be justified.
Methods. Using a standard proforma, we reviewed patient
medical notes and recorded indications and postoperative
outcomes in symptom control.
Results. 19 patients had a GAV inserted, 11 patients having the device inserted in the primary operation. In 1
patient the indication was to prevent further descent of
the cerebellar tonsils. The indication in the other 10
patients was post-lumbar puncture symptoms, particularly low pressure headache, and only 2 continued to get
over-drainage symptoms giving a success of 80% for the
device. In 8 patients the device was inserted after a primary operation which left the patient with over drainage
symptoms. Of these patients, only 1 patient reported
no improvement in her symptoms giving the device an
87.5% success when used as a secondary treatment.
Conclusions. GAV valves are effective in reducing the incidence of low pressure symptoms in patients who develop
such symptoms after the insertion of a LP shunt or as the primary operation if a patient suffers low pressure headaches
after lumbar puncture.

FP1-4: Giant herniated thoracic discs occupying greater
than 70% of the spinal canal are twice as likely to be
associated with poor outcome

M. Amarouche, S. Pushpananthan, F. Alobeidi,
F. Rasul & D. Bell
King’s College Hospital, London, UK
Objectives. Giant herniated thoracic discs (GHTD) are
defined as those occupying more than 40% of the spinal
canal. We review the surgical management, complications
and functional outcome in a series of consecutive GHTD.
Methods. Observational retrospective cohort study. 28
patients were treated between July 2006 and October 2013.
Degree of canal stenosis and presence of cord signal change
were documented by a radiologist. The Nurick grading system was used to assess pre- and postoperative myelopathy.
Results. Male to female ratio was 1:1 with a mean age of 59
[38 to 86]. 7 discs occupied 70% of the canal. 25 patients
had cord signal change. Discectomy was performed using
transthoracic (17), costotransversectomy (9) and transpedic-

ular (2) approaches. Follow up was 13 months [1-88]. At
last follow up 15/25 (60%) patients were better compared to
pre-operatively, 4/25 were static and 6/25 were worse.
3 patients died during the follow up period. All deaths
were greater than 30 days post-op and from causes unrelated
to surgery. The rate of long term worsening of function
was 1/7 (14%) in discs occupying less than 70% of the canal
compared to 5/18 (28%) in those greater than 70%.
Conclusions. GHTD are uncommon and can be challenging
to treat surgically. Overall 24% of patients demonstrated
worsening of their myelopathy related to surgery. Discs
occupying greater than 70% of the canal are twice as likely to
be associated with perioperative worsening of function than
those less than 70%.

FP1-5: The assessment of the visual pathway in awake
craniotomy

K. Muhammed¹, L. Clark², A. Forster², M. Smith²,
S. Al-Haddad² & M. H. Kamel²
¹The School of Medicine and Dentistry, University
of Aberdeen, Aberdeen, UK, and ²Departments of
Neurophysiology, Neurology and Neurosurgery, Aberdeen
Royal Inﬁrmary, Aberdeen, UK
Objectives. Awake craniotomy is a recognised technique,
mainly used for speech and motor mapping. However, limited published data is available for the assessment of optic
pathways in theatre. In this short observational study we
have used this technique to map visual pathways at risk.
Design. Short case study.
Subjects. Five patients undergoing awake craniotomy to
resect lesions in various regions of optic pathways.
Methods. Stimulation was applied using monopolar or bipolar handheld probes, to search for visual pathways in temporal and occipital areas. Any positive results were checked for
reproducibility. When visual phenomena (phosphenes) were
obtained, mapping of adjacent cortex was performed with
higher currents to assist safe resection.
Results. Mapping was carried out in 5 patients. Three patients
reported phosphenes during cortical electrical stimulation.
Clear phosphenes were obtained in temporal and occipital
visual pathways, e.g. 6.5 mA in temporal lobe giving multicoloured flashes a “long way away”. White phosphenes were
obtained in occipital cortex. The remaining two patients had
negative results but no deficits were present at the end of
surgery.
Conclusions. This study has demonstrated that stimulation
can localise visual pathways during awake craniotomy, and
though no control series was available, no visual deficit
occurred. Though more work is needed we feel this has been
of value in protecting visual function.1

Reference
1. Danks RA , Aglio LS, Gugino LD, Black PM. Craniotomy under local
anesthesia and monitored conscious sedation for the resection of
tumors involving eloquent cortex. J Neurooncol 2000;49:131–9.
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FP1-6: Surgical outcome associated with the
management of brain arteriovenous malformation in
a medium sized neurosurgical unit

M. Teo & E. J. St George
Institute of Neurological Science, Glasgow, UK
Objectives. Microsurgical resection of brain AVM is a challenging operation. Expert series of brain AVM managed surgically have achieved over 95% occlusion rate and 2 to 8%
risk of morbidity & mortality. We analysed our local data
from a medium sized neurosurgical unit to compare with the
expert series.
Design. Retrospective analysis of prospectively collected
AVM database.
Subjects. 54 patients (35M, 19F, age range 9-68 years) underwent microsurgical removal of AVM from 2006 to 2012 by the
senior author.
Methods. Case notes, clinical and radiological outcomes were
reviewed.
Results. Spetzler-Martin grade distribution was 17 grade I
(32%), 31 grade II (57%), and 6 grade III (11%). 32 patients
(59%) presented with ICH, 12 patients (22%) with seizures.
Of the 54 patients, 51 (94%) had angiographically confirmed
obliteration of their AVM. 1 patient (1.8%) required reoperation for residual AVM. No death was encountered. 6 patients
(11%) experienced visual field deficit postop. 2 patients
experienced transient speech disturbance and motor
deficit postop. In the immediate postop period, 1 patient
required postop EDH evacuation, and 4 needed removal of
infected bone flaps.
Conclusions. Our result of 94% surgical obliteration rate and
11% long term neurological deficit for brain AVM patients
managed surgically was comparable to expert series. We
recently set up a neurovascular multidisciplinary team, with
the accumulation of more technical experience resecting
these challenging lesions, we will reanalyze our result in the
near future.

FP1-7: Flat bed rest after subarachnoid haemorrhage:
Is it justified?

O. T. Burgan, A. Ammar, S. Muquit, I. A. Ughratdar &
I. J. Robertson
Queen’s Medical Centre, Nottingham, UK
Objectives. Traditional management of aneurysmal subarachnoid haemorrhage (aSAH) includes flat bed rest to
prevent re-rupture. This is based on the theory that postural blood pressure increase may cause re-haemorrhage.
However, in a cohort of patients who are vulnerable to
cardio-respiratory compromise such a protocol can lead to
severe respiratory complications. We survey all the units in
the UK and explore the evidence base behind this
practice.
Design. Telephone survey.
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Subjects. 33 adult neurosurgical units.
Methods. Telephone survey of management protocols in UK
neurosurgical units and literature review of risk of re-rupture
with patient posture. Search terms were: (sah OR subarachnoid hemorrhage OR subarachnoid haemorrhage) AND (flat
bed rest OR posture).
Results. 22 units implement strict flat bed rest whilst 7 units
allow raising the bed up to 30 degrees for respiratory complications. 4 units do not restrict patients head elevation. We
found no articles reporting an increased risk of rupture in
patients not kept flat in bed. However we found evidence
reporting improved cerebral perfusion and no change in
vasospasm risk with head elevation.
Conclusions. There appears to be no evidence to support the
practice of strict flat bed rest for patients following aSAH.
Conversely, placing patients in more erect positions may
improve cerebral perfusion. Given the risk of respiratory
compromise in a subgroup of patients we encourage the
review of this widely followed practice. The current evidence
is discussed further.

FP1-8: Update on neurosurgical litigation costs – The
main source of claims

L. F. Steele¹, T. S. Berrington¹, A. Stratton-Powell²,
I. Anderson¹ & J. Timothy¹
¹Leeds General Inﬁrmary, Leeds, UK, and ²University of Leeds,
Leeds, UK
Objectives. With an increasing culture for malpractice
claims, and a yearly rising risk weight attached to neurosurgery, our objectives were to explore reasons for litigation in
neurosurgery in the UK, evaluating overall incidence and
total burden of successful litigation.
Design. This was a retrospective review of the NHS litigation
authority (NHSLA) database of neurosurgical litigation cases.
Subjects. 617 closed cases of neurosurgical malpractice allegations reported by the NHSLA from 1997 to 2012.
Methods. We reviewed all closed cases, analysing the incident
details, occurrence and claim years, allegations made, nature
of case (cranial/spinal), injury caused, damages paid, cost of
legal fees, and total cost to the NHS.
Results. Litigation cases in neurosurgery have increased
yearly over the last decade. 282 cases resulted in damages,
from £275 to £4.85 million being paid. 25 cases were settled
out of court and 129 successfully defended. However, the
cost to the NHS was far greater due to defence costs, ranging
from £25 to £276,000, and claimant costs, from £77 to
£850,000. Delayed/failed treatment was the leading cause for
allegation, followed by delayed diagnosis, and thirdly intraoperative complications.
Conclusions. Neurosurgery litigation is a source of significant cost to the NHS. Although the NHSLA provides a
comprehensive list of allegations against neurosurgery in
the UK, more detailed information would provide a greater
understanding of this complex subject and greater transparency may help reduce future claims of negligence.
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FP1-9: Effect of age on neurosurgical admissions across
different diagnoses

S. Vivekanantham, A. Siddiqui & N. Mendoza
Charing Cross Hospital, London, UK
Objectives. With the number of people above the age of 65 in
the UK set to double by 2050, the increasing age of the patient
population that present to neurosurgery will create an
increasing demand for healthcare services. This study aimed
to identify the effect of this ageing population on neurosurgical referrals and admissions.
Design. Retrospective analysis of database.
Subjects. All referrals (21,266) made to single neurosurgery
centre from January 2001 to December 2012.
Methods. Data was collected on electronic databases and
analysed using linear regression.
Results. The average age of patient referred (56.0 years) and
admitted (53.6 years) has not changed significantly throughout the period assessed. The age of the average patient admitted has remained uniform in the diagnoses of spinal cord
and head trauma (51.7 years), hydrocephalus (45.0 years),
vascular bleeds (63.2 years) and space-occupying lesions
(58.0 years). Interestingly, the average patient age in nontraumatic spinal cord injury has decreased from 57.1 years in
2001 to 52.8 years in 2012 (p  0.01, R2  0.56).
Conclusions. An ageing population remains an important
issue that could put considerable pressure on neurosurgical
services. The changing demographic has not influenced average referral and acceptance ages to neurosurgical services.
Patients with non-traumatic spinal injury (including tumours,
infections and neurodegenerative diseases) are presenting at
younger ages. The pattern observed may be associated with
the rapidly increasing prevalence of tuberculosis in London.

FP1-10: Atlanto-axial fracture and dislocation in the
elderly: Surgery or conservative management

T. D. Sanusi & I. Malik
Neurosurgery Department, King’s College Hospital, London, UK
Objectives. Atlanto-axial fracture and dislocation in the
elderly: Surgery or Conservative management Introduction
One of the commonest cervical fractures in elderly patients is
atlanto-axial fracture and there are different schools of
thought in the management of this pathology. Aim: to assess
the results of surgery in atlanto-axial fracture  dislocation
in the elderly.
Methods. Retrospective analysis of patients with cervical
fracture over the past 5 years. Data collected form online
patient data and PACS systems. Standard statistical analysis
was performed.
Results. 76 patients were managed in the unit. Age range
54-82 years. Male:Female ratio 2.2:1.0. 60% had cervical fixation while others were managed conservatively. 6 weeks
post presentation, fusion and stability was achieved in 95% of
the surgical group while 35% of the conservative group

had stability but not fusion. 12 weeks post injury 63% of the
conservative group has fusion. 90% of surgical group were
weaned off Miami J collar while 78% of the conservative
group still wears collar.
Conclusions. Management of C1-C2 fracture can pose a challenge to complex spine surgeons. The emergent of universal
polyaxial screw/rods for posterior C1-C2 fixation has made
this procedure more popular. While many complex spine
surgeons still prefer conservative management, occipito-atlanto-axial fixation has proved better outcome than conservative management in selected patients.

FP1-11: RESCUE-ASDH study – A randomised trial of
primary decompressive craniectomy versus craniotomy
for acute subdural haematomas

A. G. Kolias1, A. Belli2, D. O. Bulters3, P. Brennan4,
H. Adams1, A. T. King5, G. T. Manley6, C. N. Gallagher7,
I. Timofeev1, C. J. McMahon8, D. Holsgrove5,
A. D. Mendelow9, C. J. Cowie9, G. S. McHugh10,
G. D. Murray10, G. Barton11, D. Gentleman12, C. M.
Tolias13, M. H. Wilson14, J. D. Pickard1, F. Servadei15,
P. J. Kirkpatrick1, D. K. Menon16 & P. J. Hutchinson1, on
behalf of the RESCUE-ASDH Collaborative Group
1Division of Neurosurgery, Department of Clinical
Neurosciences, Addenbrooke’s Hospital & University of
Cambridge, Cambridge, UK, 2NIHR Centre for Surgical
Reconstruction and Microbiology, Queen Elizabeth Hospital
& University of Birmingham, Birmingham, UK, 3Division
of Neurosurgery, University Hospital Southampton &
University of Southampton, Southampton, UK, 4Division of
Neurosurgery, Department of Clinical Neurosciences, Western
General Hospital & University of Edinburgh, Edinburgh, UK,
5Division of Neurosurgery, Salford Royal Hospital & University
of Manchester, Manchester, UK, 6Department of Neurological
Surgery, University of California, San Francisco, California,
USA, 7Division of Neurosurgery, Department of Clinical
Neurosciences, University of Calgary, Calgary, Alberta,
Canada, 8Department of Neurosurgery, The Walton Centre,
Liverpool, UK, 9Division of Neurosurgery, Royal Victoria
Infirmary & Newcastle University, Newcastle upon Tyne,
UK, 10Centre for Population Health Sciences,
University of Edinburgh, Edinburgh, UK, 11Health
Economics Group, Department of Population Health
and Primary Care, University of East Anglia, UK,
12Centre for Brain Injury Rehabilitation, Royal Victoria
Hospital, Dundee, UK, 13Department of Neurosurgery,
King’s College Hospital, London, UK, 14Division of
Neurosurgery, St Mary’s Hospital & Imperial College,
London, UK, 15Neurosurgery-Neurotraumatology Unit,
University Hospital of Parma, Parma, Italy, and 16Division
of Anaesthesia, Addenbrooke’s Hospital & University
of Cambridge, Cambridge, UK

Objectives. The RESCUE-ASDH trial (Randomised Evaluation
of Surgery with Craniectomy for patients Undergoing Evacuation of Acute Sub-Dural Haematoma) is a multi-centre,
pragmatic, parallel group randomised trial of primary
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decompressive craniectomy (DC) versus craniotomy for
head-injured patients with an ASDH.
Design. RESCUE-ASDH aims to determine the effectiveness
of DC versus craniotomy in ‘the real world’; hence, following
consent, surgeons will decide upon the suitability for randomisation of individual patients intra-operatively similar to
routine practice.
Subjects. The criteria which will be used to determine eligibility of individual patients are: Inclusion criteria: Adult
head-injured patients (aged  16 years); Acute subdural
haematoma on CT; The admitting neurosurgeon feels
that the haematoma needs to be evacuated either by a
decompressive craniectomy or craniotomy (bone flap  11
cm): Exclusion criteria: Bilateral fixed and dilated pupils
and/or brainstem injuries on CT; Uncorrected coagulopathy; Severe pre-existing physical or mental disability or
severe co-morbidity which would lead to a poor outcome
even if the patient made a full recovery from the head
injury.
Methods. The primary outcome measure will be the extended
GOS at 12 months post-injury.
Results. The study will start with an internal pilot phase in
July 2014, which, if successful, will be followed by the substantive phase.
Conclusions. If you are interested to collaborate, please get in
touch by emailing ak721@cam.ac.uk and pjah2@cam.ac.uk.

FP1-12: Review of management of isolated C2 fractures in
West Midlands. An 11 year retrospective study

R. J. Tansey, T. Tikka, S. Kuruvath & A. Ameen
Department of Neurosurgery, Queen Elizabeth Hospital,
University Hospitals of Birmingham NHS Foundation Trust,
Birmingham, UK
Objectives. Analyse all patient who had isolated C2 fracture,
their management strategy, clinical and radiological outcome at 12 months.
Methods. Retrospective study of all patients who presented
with a C2 fracture over 11 years. Data was gathered from
case notes, clinical and radiological information systems.
Total of 129 patients were treated. Majority were males
(57%). Mean age was 63 years. Falls accounted for 50%, RTA
constituted 22%.Three quarters had no neurological deficits
Results. Most patients were treated non-operatively, only 9%
of them required surgical management. Odontoid screw
fixation was performed in 7, C1/2 fusion in 3, occipitocervical fusion, c2/3 discectomy and anterior fusion in 1
each. HALO vest was undertaken in 28 patients (22%)
and hard collars in 74 (57%). Mean HALO duration were 10
weeks (range 2-24) and cervical collar duration was 10 weeks
(1-52). Complications were seen in 7% with infection of pin
site being the commonest. Clinical outcome at 12 months
was good in 66% of patients with full range of movements
(ROM) and no pain. Reduced ROM was seen in 14% and 19%
had neck pain. Solid bony fusion was found in 59%, stable
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pseudoarthrosis in 14%, and non-union in 31%. Mortality at
12 months was 28%, half occurred within 3 months of injury
Conclusions. Majority of C2 fractures can be treated
non-operatively. Pin site infection was the commonest
complication when treated non-operatively. Good clinical
outcome and solid bony fusion was achieved in 66%
of patients at 12 months. A quarter of patients died within
a year of injury.

FP1-13: En-Bloc resection of Grade II and III
spinal ependymomas without intra-operative
neurophysiological monitoring

K. J. Sweeney & C. Bolger
National Centre of Neurosurgery, Beaumont Hospital, Dublin,
Ireland
Objectives. Ependymoma is the most common intramedullary tumour. Surgical Strategies include piecemeal resection
or en bloc resection. Gross total resection alone is favoured
over sub-total resection and radiotherapy. Although the routine use of SSEPs and MEPs are advocated, non-specific
SSEP/MEP changes may lead to a modification of surgical
strategy which can lead to piecemeal resection and therefore
higher subtotal resection rates
Design. Retrospective cohort study.
Subjects. All Grade II/III spinal ependymomas over a ten year
period were identified.
Methods. Medical records, pre-operative and post-operative
MRIs were reviewed. Standard statistical analysis was
performed.
Results. 17 patients were identified, 11 males and 6 females.
Mean age at operation was 45.2 (range 14-74). There were 4
cervical, 5 cervicothoracic, 3 thoracic, 1 thoracolumbar and 4
lumbar/conus. 16 patients had grade II and 1 had grade III.
Mean duration of symptoms was 29 months. The main
presenting symptom was sensory disturbance or pain. A
gross total resection was achieved in 16 patients (one operation was performed in two stages). One patient had a subtotal
resection. 2 patients received radiotherapy (50.4 gy/30Fns)
the patient with grade III and the patient with a subtotal
resection. The mean follow-up period was 29 months. In all
GTR cases, there were no recurrences at last follow-up.
11 patients had unchanged modified McCormick (MMC)
scores. 6 patients had worsening MMC scores, of which 2
returned to baseline by last follow up. 3 patients deteriorated by one grade and remained static while only one
patient continued to decline. This patient was grade III and
received radiotherapy. Factors that correlated with a decline
in MMC were longitudinal extension of the tumour
(p  0.0238) and presentation with motor signs and symptoms (p  0.0223).
Conclusions. In this series we have demonstrated favourable
GTRs compared to other published series with comparable
functional outcomes to series that utilise intra-operative
monitoring.
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FP1-14: No time to write? Improving standards of
documentation

R. S. Chave-Cox, I. A. Anderson & D. Pal
Leeds General Inﬁrmary, Leeds, UK
Objectives. In a busy neurosurgical department time is often
limited and documentation can suffer. By trialing the use of
both stickers and proformas for our ward rounds we aimed to
find the most efficient way to improve documentation of key
clinical information, streamline referrals and comply with
financial targets.
Design. Prospective, single-centre audit.
Subjects. The notes of all neurosurgical patients on a 65 bed
unit were evaluated at each stage of the audit cycle.
Methods. We specified 22 key pieces of information we
believed should be documented on ward rounds. We then
audited how often each criteria was recorded firstly using
standard notes, secondly using stickers and thirdly using proformas. Significance was determined using paired t-tests.
Results. One category of documentation was excluded from
the audit due to misinterpretation of the question. The
remaining 21 categories were documented in 19% of standard notes, this more than doubled with the use of stickers
and the introduction of proformas led to a further significant
improvement.
Conclusions. The use of stickers or proformas on ward rounds
can significantly improve ward round documentation. This
not only improves patient management but can be used as a
tool to improve the use of resources and help comply with
targets. We found the evidence presented here so compelling
our department has instituted wider changes as a result to
reprioritize rounds on the base wards.

FP1-15: CT guided biopsy of suspected spinal lesions

D. G. Barone, S. Mahboob, K. Mohmoud,
M. Puthuran & Z. Sarsam
The Walton Centre, Liverpool, UK
Objectives. To review the outcomes and accuracy of CT
guided biopsies performed in patients with suspected spinal
lesions.
Design. Retrospective, single-centre study.
Subjects. 100 consecutive CT guided biopsies performed in
92 patients during a 6 year period. M: F 63:37; average/
median age 61.1/63.4 years; age range 18-85.5 years.
Methods. Data were collected from the medical notes and the
IT radiology system of all patients who underwent CT guided
biopsy, between June 2007 and June 2013, at a single institution. Inclusion criteria: Patients above 16 years of age;
referred to our institution (Neurosurgery) with a suspected
spinal lesion (oncological, infective, other) on imaging. For
each CT guided biopsy the pre- and intra- procedure imaging were reviewed by a Consultant Neuroradiologist and
Neurosurgeon, blinded from the biopsy outcome, in order to
establish the accuracy of the biopsy (based on entry point,

trajectory, and target). The demographic details, pathology
and microbiology report were collected.
Results. Intra-procedure imaging was available for 91% of the
biopsies. There were 43 oncology, 35 infective and 8 other
pathology cases. Biopsy accuracy was 76.9%. Positive results
were achieved in 40% of the biopsies.
Conclusions. The success rate (positive results) of CT guided
biopsy at our institution is comparable to the published literature. However improvement of the accuracy could potentially increase success rate.

FP2 – Functional
FP2-1: The survival of patients with Parkinson’s disease
undergoing bilateral subthalamic nucleus deep brain
stimulation

T. Ratneswaren, N. Hulse, M. Samuel & K. Ashkan
King’s College Hospital NHS Foundation Trust, London, UK
Objectives. To assess whether survival differences exist for
patients who receive bilateral subthalamic deep brain stimulation (STN-DBS) for idiopathic Parkinson’s disease (PD)
versus those treated medically. There is little work on this so
far and to the best of our knowledge, this is the first study on
possible survival differences to also control for the potential
psychometric differences between the two groups.
Design. Retrospective, single-centre cohort study.
Subjects. 106 patients; 75 in the operated group and 31 in the
not operated group.
Methods. PD patients seen in the movement disorder clinic
between 1998 and 2012 who were eligible for STN-DBS (in
whom surgery was indicated, who were medically fit and
who passed psychometric assessment) were offered the
choice of surgery or continuing with best medical management alone. We investigated survival differences between
the group who chose to have surgery with those who chose to
continue with medical therapy using univariate analysis
(Kaplan-Meier survival curves and a Log rank test). Then
hazard ratios (HR) were generated using Cox regression.
Results. Both operated and not operated groups were
matched for age and sex. Kaplan-Meier survival curves show
that PD patients who underwent STN-DBS had significantly
longer survival than patients who were managed purely
medically (Log rank test p  0.0358).
Conclusions. We suggest STN-DBS for PD provides a survival
advantage in Parkinson’s disease patients who are medically
and cognitively fit over the best medical therapy alone.

FP2-2: Challenges in histological identification of the
pedunculopontine nucleus

S. Vivekanantham¹, S. Gentleman², R. Pearce³ &
D. Nandi¹
¹Charing Cross Hospital, London, UK, ²Department of
Neuropathology, Charing Cross Hospital, London, UK, and
³Department of Neurology, Charing Cross Hospital, London, UK
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Objectives. The pedunculopontine nucleus (PPN) remains
an experimental target for deep brain stimulation (DBS) in
Parkinson’s disease (PD), with a paucity of strong evidence
for its efficacy. PPN histopathology studies lag behind
clinical studies and are essential to the characterisation of
PPN function and pathology in PD. We aimed to identify
the location of the PPN in post-mortem brain tissue.
Design. Brain tissue was used from the Parkinson’s UK Tissue
Bank under approval of the Wales Research Ethics Committee. Standard tissue fixation and immunohistochemistry
staining was carried out using commercial antibodies.
Subjects. Post-mortem tissue from 10 PD and 5 disease-free
controls.
Methods. Brain tissue was sampled axially across the pontomesencephalic junction (PMJ) at a thickness of 3-5 mm.
Axial 7 μm sections at 50 μm intervals were stained using
immunohistochemistry with an antibody against choline
acetyltransferase (ChAT).
Results. The PPN was not consistently identified. The PPN
was only identified in the tissue of 1 PD patient, with ChATpostive staining present laterally to the decussating cerebellar peduncle. Various other ChAT-positive structures were
also identified.
Conclusions. The PPN is a difficult area to histologically define.
The PMJ is too caudal to consistently visualise the PPN. ChAT
immunohistochemistry is not a specific marker for the PPN
and results can be confounded by other ChAT-positive
structures. Our presentation will include characterisation of
different ChAT-positive structures and how to identify these.

FP2-3: A novel method for implementation of frameless
StereoEEG in epilepsy surgery

M. J. Nowell, T. Wehner, B. Diehl, A. Miserocchi &
A. McEvoy
The National Hospital for Neurology and Neurosurgery,
London, UK
Objectives. To describe a new technique of frameless
stereoEEG.
Design. A prospective case series by two surgeons in a single
centre.
Subjects. 12 patients with medically refractory epilepsy,
undergoing implantation of depth electrodes.
Methods. Image integration and planning of electrode
trajectories was performed pre-operatively on specialised
software, and exported to Medtronic S7 StealthStation. Trajectories were implemented by frameless stereotaxy, using
percutaneous drilling and bolt insertion.
Results. 12 patients have undergone this technique,
with the insertion of 101 electrodes. 92/101 electrodes
accurately hit their neurophysiological target, measured by
post-operative CT reconstruction and multimodal image
integration with pre-operative MRI. 5 electrodes failed to
hit the target due to extradural deflection, and were resited
satisfactorily at a later date. 4 electrodes were off target by
2.9 mm (0.9-6.8 mm) due to a combination of electrode
deviation and trajectory implementation. There were no
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post-operative haemorrhages and no post-operative infections. 9/10 patients are awaiting cortical resections, and 3
patients were excluded from resective surgery. We
describe the learning curve that improved the accuracy of
electrode delivery, including the use of a custom designed
drill guide to improve implementation of trajectories
and the use of a rigid stylet to prevent electrode deviation.
Conclusions. Frameless stereoEEG is a novel, safe and cost
effective method for implementing stereoEEG.

FP2-4: Lead failure in vagal nerve stimulation for epilepsy

N. Mundil, R. Kayello, K. Mundil, R. Chelvarajah &
A. Walsh
Queen Elizabeth Hospital, Birmingham, UK
Objectives. The role of vagal nerve stimulation (VNS) as an
adjunctive treatment for medically-intractable epilepsy is now
well established. The procedure is increasingly performed as a
day case and has few complications. Lead failures are uncommonly reported. We reviewed our practice to determine their
incidence and develop a management strategy.
Design. Retrospective casenote review of VNS patients
entered into a prospective database.
Subjects. A consecutive series of patients with refractory epilepsy treated by one lead surgeon in two centres between
August 2010 and December 2012.
Methods. Primary end-point measures were changes in seizure frequency or severity and in Quality of Life before and
after lead revision surgery (Engel classification).
Results. 202 patients underwent vagal nerve stimulation
(no gender predilection, mean age 35.1 years). There were
18 instances of lead failures requiring revision (8.9% mean
age 29.2 years). Outcome pre-lead revision was as follows:
2 Engel 1, 7 Engel 2, 5 Engel 3, 4 Engel 4. Patients had no
change in outcome following lead revision except in one
instance where seizure control improved from Engel 3 to
Engel 2. 3 lead disconnections were identified on X-ray,
the others from a combination of increased seizure frequency and/or increased lead impedance in clinic or at
the time of battery change. Faulty leads were either dissected off the nerve or, in 2 cases, a fresh lead was inserted
lower down.
Conclusions. Revisional lead surgery does not adversely
affect patient outcome in vagal nerve stimulation.

FP2-5: Intra-operative 2D ultrasound for resection of
brain gliomas – Preliminary results on a series of 27 cases

J. J. Thompson, Y. Konsberg, G. Anichini,
M. H. Kamel & S. A. Al-Haddad
Neurosurgical Department, Aberdeen Royal Inﬁrmary,
Aberdeen, UK
Objectives. Numerous intra-operative neuroimaging devices
are available in the resection of brain glioma. The aim was to
evaluate the role of intraoperative 2D US.
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Design. Single centre retrospective case study.
Subjects. 27 patients undergoing surgical resection of glioma
using intra-operative neuronavigation and 2D US, between
February and November 2013.
Methods. Pre, intra and post-operative radiological data
were collected. Attention was paid to tumour size and location. Pre and post-operatively this was achieved using MRI
with contrast and intraoperatively using 2D US with neuronavigation. Comparison of these images allowed extent of
tumour resection and remaining tumour remnant to be
measured.
Results. 20 cases were HGG (WHO Grade III/IV) and 7 were
LGG (WHO Grade I/II). Gross total resection was completed
in 15 cases, while partial resection was completed in 12.
Intraoperative 2D US allowed location of the tumour and its
remnant (when present) following resection in all patients.
Findings before and after resection did not show significant
visual and volumetric differences, compared to expected
findings, on post-operative MRI.
Conclusions. 2D US is a safe, inexpensive and logistically
simple operator dependant neurosurgical device well
suited to guiding the resection of glioma. It is particularly
useful when resecting low grade glioma as tumour boundaries are ill-defined. Additionally, the real time nature of
US allows accommodation for intraoperative brain shift.
We recommend the use of 2D US in the resection of all
brain gliomas.

FP2-6: Identifying optimal target regions for deep brain
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Parkinson’s disease – Correlating clinical outcome with
active electrode position

R. Z. Fu¹, M. J. Naushahi¹, A. Adams², A. Mehta²,
P. G. Bain¹, N. Pavese¹ & D. Nandi¹
¹Imperial College Neuromodulation Group, London, UK, and
²Department of Radiology, Charing Cross Hospital, London,
UK
Objectives. To determine pedunculopontine nucleus (PPN)
electrode position in all participants of a concluded randomised controlled trial (RCT) at our unit, and to correlate
clinical outcomes with the position of active PPN
electrodes.
Design. Retrospective correlation study.
Subjects. 6 PD patients who had received bilateral
implantation of DBS electrode leads in the subthalamic
nucleus (STN) and PPN regions.
Methods. MRI based coordinate determination in three
orthogonal measurement axes: lateral (x); AP (y); vertical (z),
utilising traditional AC-PC reference landmarks. RCT data
relating to assessments in the ‘On-medication alone’ and
‘On-medication, On-PPN, Off-STN’ condition states were
analysed.
Results. Active electrodes lay on average within the caudal
aspect of the PPN. Within the caudal PPN, improvements
in Freezing of Gait Questionnaire (FOGQ) scores were

strongly correlated with the mean vertical (z-axis) coordinate
of active electrodes, r  0.96, p  0.05. Interestingly, active
electrodes located deeper along the z-axis predicted less
improvement in FOGQ scores: % Improvement (FOGQ
scores)  136.11  7.05 mean vertical (z-axis) coordinate,
R2  0.91.
Conclusions. Our results are in support of reports suggesting
that gait improvements may be better served through
stimulation within the caudal PPN, yet suggest that
targeting a region too caudal along its extent may actually
be clinically counterproductive. If confirmed by larger
studies, this finding would have important implications on
future surgical targeting of the PPN.
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