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Proceedings of the 2016 Autumn Meeting of the Society of British
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This meeting is being hosted by University Hospitals of North Midlands, 21–23 September 2016 at The Telford International Centre,
Telford.
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 If any papers are subsequently withdrawn or not read to the society, an addendum to this effect will be published in the next issue of the journal.

MAIN SESSION 1 – WEDNESDAY 21 SEPTEMBER
WM1 – Oncology
WM1-1: Targeting residual enhancing disease in glioma in
UK practice: a survey of interest and resourcing for
surgical oncology trials
C. Watts and C. Turner
Addenbrooke’s Hospital, Cambridge, UK
Objectives: A growing body of data reports that glioblastoma
(GBM) patients with no residual enhancing disease (RED) have better survival compared to matched patients with residual enhancement. The purpose of this survey was to determine the extent of
neurosurgical interest and resource for a prospective surgical trial
to test the hypothesis that early (within 7 working days) re-resection of residual contrast enhancing disease in patients with GBM
will increase median survival from 16 to 24 months.
Methods: A Google survey was conducted to determine the extent
of neurosurgical interest and to identify practical issues in implementing the re-resection of RED procedure. The online survey comprised 19 questions and was open to all SBNS consultants.
Results: We obtained responses from 27 consultants across 18 UK
neurosurgical units. The results revealed a widespread interest and
willingness to participate in surgical neuro-oncology research.
Surgical planning strategies were broadly similar across units, but
access to advanced intra-operative technologies was more variable.
Concern was expressed about the availability of resources to support early surgical re-intervention in glioma patients.
Conclusions: There is a significant unmet surgical interest in clinical trials in neuro-oncology. This enthusiasm is tempered by variable access to advanced technologies and concern over resourcing
to target residual enhancing disease in glioma. Closer interaction
between the SBNS and NCRI Brain CSG may help to address these
issues.

ß 2016 Informa UK Limited, trading as Taylor & Francis Group

WM1-2: Survey of awake craniotomy surgery in the
United Kingdom: 2015
V. Wykes, R. McCarthy, C. Weidmann and P. Grundy
Wessex Neurological Centre, Southampton, UK
Objectives: Awake craniotomy (AC) is a useful surgical technique
to help identify and preserve eloquent areas during cortical and
subcortical tumour resections.
Design: The UK practice of AC in 2015 is reviewed.
Subjects: A representative neurosurgical consultant with a specialist interest in oncology at all neurosurgical centres in the UK.
Methods: An online survey regarding AC practice was sent.
Results: 100% of units responded to the survey. 27/30 UK neurosurgical units performed AC in 2015. 575 AC were performed by 60
neurosurgical consultants. 87 anaesthetic consultants routinely covered AC lists. A general anaesthetic (GA)/awake/GA technique was
performed in 18 units, while conscious sedation/awake/conscious
sedation was performed in 14 units. All units would consider AC
for resection of low-grade glioma, 20 units for high-grade
glioma. <50% of units use DTI for tractography or fMRI for language localisation. Bipolar stimulation for direct cortical and subcortical mapping was used in 26 units, monopolar stimulation
alone was used in 1 unit, and both modalities were used in 7 units.
Intra-operative neuropsychological paradigms were tested by either
a speech and language specialist (16 units), neuropsychologist (12
units) or by the anaesthetist or nursing staff (4 units).
Conclusions: There is increasing use of AC by dedicated teams
using different techniques. This offers a valuable opportunity for
national collaboration to compare results, optimise safety, improve
techniques and potentially provide a more unified approach.
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WM1-3: Gross total resection of glioblastoma multiforme:
influencing factors and survival outcomes – a single centre
experience
S. Mukherjee, G. Sivakumar, K. Deniz, R. Corns and
S. Thomson
Leeds General Infirmary, Leeds, UK
Objectives: We studied factors influencing the extent of resection
of glioblastoma multiforme (GBM) and attendant overall survival
(OS) and functional performance.
Design: Retrospective data collection. Survival data and correlations were calculated using the Kaplan–Meier and linear regression
analyses.
Subjects: 100 consecutive patients who underwent debulking surgery for histologically proven GBM between September 2013 and
February 2016 by sub-specialty surgeons at a single institution
Results: Gross total resection (GTR) with tumour residuum < 0.175
cm3 was achieved in 66% of small tumours (<37.2 cm3) whilst in
34% of large tumours (>37.2 cm3) (p < 0.05). Volume of tumour
residuum was significantly correlated with pre-operative tumour
volume (p = 0.01). GTR was achieved in 53% versus 29% of tumours
involving single versus multiple lobes respectively (p = 0.08).
Comparison of 24 patients with complete resection versus 52
patients with near total resection (thin rim of enhancement) versus
24 patients with subtotal resection did yield significant differences
in survival (15.9 vs 13.2 vs 11.1 months, respectively, Log-Rank
p = 0.03). We also found significant correlation between post-operative tumour volume and overall survival.
Conclusions: Factors influencing GTR include pre-operative tumour
size and involvement of more than one lobe. Categorising patients
with respect to complete, near total and subtotal resection did
yield small but significant differences in survival, and the size of
post-operative tumour volume is correlated with survival.

WM1-4: Residual disease in glioblastoma multiforme
(RED-GB): service evaluation on current management in
the UK
R. Maa, A. Charib, P. Brennanc, B. N. T. R. Collaboratived
and C. Wattse
a
Oxford University Hospitals NHS Foundation Trust, Oxford,
UK; bRoyal London Hospital, London, UK; cWalton Centre,
Liverpool, UK; dBritish Neurosurgical Trainee Research
Collaborative, UK; eAddenbrooke’s Hospital, Cambridge, UK
Objectives: Early reoperation for residual enhancing disease (RED)
following surgery in glioblastoma multiforme has been shown to
be safe and may improve survival. The aim of the RED-GB national
service evaluation is to determine the current UK practice in dealing with RED in glioblastoma patients scheduled to undergo gross
total resection.
Design: National prospective service evaluation coordinated
through the British Neurosurgical Trainee Research Collaborative.
Subjects: All patients scheduled to undergo gross total resection
of a presumed glioblastoma following discussion at regional neurooncology MDT meetings over a 3-month period, May–July 2016.
Methods: Patients will be prospectively identified at MDT meetings
and followed through their inpatient stay. Outcome measures will
include the proportion of patients undergoing early (<72h) postoperative MRI to assess the extent of resection, proportion of
patients with residual enhancing disease and the proportion of
patients undergoing early (<7 days) reoperation. Reasons for management decisions will also be evaluated to establish the current
practice and variations in practice across the UK.
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Results: 17 units across the UK so far have agreed to participate in
the study. The data collection phase has commenced and will continue till July 2016. Preliminary results will be presented at the
meeting.
Conclusions: The RED-GB national service evaluation will establish
the current practice across the UK in the assessment and management of residual enhancing disease in glioblastoma.

WM1-5: Paediatric tectal plate ‘gliomas’: a single centre’s
10-year experience
N. Kalyala, C. Burforda, H. Hasegawaa, C. Cairnsa,
S. Bassia,
C. Chandlera, H. Mandevilleb, S. Zacharoulisb and
B. Zebiana
a
King's College Hospital, London, UK; bThe Royal Marsden
Hospital, Sutton, UK
Objectives: Tectal plate ‘gliomas’ are uncommon and indolent
lesions. Patients usually present with hydrocephalus and diagnosis
is typically made radiologically without histological confirmation.
Long-term data guiding management is lacking.
Design: Retrospective review of all paediatric tectal plate lesions in
our unit over the last 10 years.
Subjects: Fifteen patients with tectal plate lesions.
Methods: Case series.
Results: 15 patients (13 boys, 2 girls; mean age 8.9 years) were identified. 14 patients (93%) had hydrocephalus at presentation. In 13
patients (87%) there was no progression of the lesion. CSF diversion
was performed in 14 patients (93%). The initial intervention was an
ETV in 12 (80%) and ventriculoperitoneal shunting in 3 (20%). Four
patients (33%) were biopsied; 2 (17%) were WHO grade 1 pilocytic
astrocytomas and 2 (17%) had non-diagnostic biopsies. Four
patients (33%) received adjuvant therapy, 2 upfront (due to atypical
radiological appearances) and 2 due to progression. Of the 4
patients receiving adjuvant therapy, 1 had chemotherapy only, 1
had chemotherapy followed by proton beam therapy and 2 patients
had focal radiation therapy. All patients were alive with stable disease at follow up (average 50.5 months; range 0–120 months).
Conclusions: Our experience is in line with the published literature
on the natural history of tectal plate ‘gliomas’ and supports the
notion that these are low-grade tumours that can be managed
with CSF diversion and surveillance imaging, with adjuvant therapy
reserved for progression.

WM1-6: Raman spectroscopy for brain tumour
identification and delineation
S. Kabwamaa, T. A. Williamsb, J. Taylorb, S. Mahajanb
and D. Bultersa
a
Wessex Neurological Centre, University Hospital
Southampton, UK; bInstitute of Life Sciences and the
Department of Chemistry, University of Southampton,
Southampton, UK
Objectives: The infiltrative nature of brain tumours often makes it
difficult for the surgeon’s naked eye to differentiate them from normal brain. In Raman spectroscopy, changes in the colour of scattered light accurately characterises the chemical composition of
tissues. Since normal brain and tumours have different chemical
compositions, we investigate whether Raman spectroscopy can differentiate them.
Design: Prospective observational study.
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Subjects:
Patients
having
tumour
resections
or
amygdalohippocampectomies.
Methods: Samples were obtained during operations and fixed in
para-formaldehyde. A microtome was used to cut 200 mm thick slices. A Renishaw inVia Raman microscope equipped with a 785nm
excitation laser was then used to obtain spectra from 30–45 locations within each slice.
Results: 1540 spectra were obtained from 6 normal brain and 15
tumour samples. Normal brain contained more lipids due to higher
signal intensity at peak positions characteristic of lipids (1297,
1442, 2851 and 2884 cm1) while tumours contained more proteins due to higher signal intensity at peak positions characteristic
of proteins (1661 and 1253 cm1). Principal Component Analysis
showed that tumour spectra clustered towards the extremities
while normal brain spectra aligned along an axis in scatter plots.
This segregation indicates a clear difference in the spectral
signatures.
Conclusions: In this study, Raman spectroscopy was able to distinguish normal brain from tumours. Further studies into the use of
Raman spectroscopy for tumour differentiation are warranted.

WM1-7: Day-case image-guided biopsy for brain tumours.
A decade of experience
V. Wykes, S. McElligott, J. Duffill and P. Grundy
Wessex Neurological Centre, Southampton, UK
Objectives: Review of a single unit’s decade experience of daycase image-guided biopsy (DIB) for brain tumours.
Design: Retrospective patient identification from operative logbooks (10/2006–03/2016). Published protocols and procedures for
DIB of brain tumours were used.1
Subjects: All patients undergoing an image-guided biopsy for
tumour.
Methods: Information was recorded from online records or notes
and analysed in Excel.
Results: In the 9.5-year study, 645 image-guided biopsies for
tumour were performed. 355 (55%) cases were planned DIB of
supratentorial tumour. Histological diagnosis included high-grade
glioma (62%), low-grade glioma (18%), lymphoma (8%), metastasis
(5%) other (4%) and no diagnosis (3%). 92% of DIB patients were
successfully discharged at 6 hours. 16/355 (4.5%) of DIB patients
were directly admitted following identification of a postoperative
haematoma > 2cm diameter on CT head. 9/16 had no associated
deficit and were discharged the next day. 0.8% of patients required
surgical evacuation, however all made a full recovery. 0.8% of
patients were readmitted within 48 hours of biopsy. 0% experienced significant permanent neurological deficit that influenced
further oncological treatment. 0.3% DIB were complicated by infection. None of our patients came to harm as a result of being a DIB.
Conclusions: DIB surgery with close clinical and radiological surveillance is well-tolerated, safe and feasible. We advocate this concept is more widely adopted.

Reference
1.

Grundy PL, Weidmann C, Bernstein M. Day-case neurosurgery for
brain tumours; the early United Kingdom experience. Br J Neurosurg
2008;22:360–7.

WM1-8: Extent of resection (EOR) in glioma surgery: does
the preoperative comorbidity status affect resection and
time-to-death (TD)?
V. Sekar, M. Hassib and T.J. Flannery
Royal Victoria Hospital, Belfast, UK
Objectives: Aggressive surgical resection prolongs survival in
patients with gliomas. However, many factors influence surgical
decision making: age, comorbidity and eloquence of location.
Design: Retrospective case series, tumour volumetry analysis.
Subjects: 69 patients operated on by a single neurosurgeon over a
24-month period.
Methods: Resections of gliomas done by a single neuro-oncological surgeon at the Royal Victoria Hospital, Belfast between 2014
and 2015 were analysed. Demographics, pre- and post-operative TIpost Gadolinium and FLAIR-based tumour volumetry (TV), ageadjusted Charlson-comorbidity index (CCI) and TD (months) were
calculated
Results: 69 patients (m: 47, f: 22) with an average age of 49.6(m:
48.3, f: 52.4, p:ns) in whom complete datasets were available.
Tumour type: GBM (52), low-grade glioma (13), anaplastic astrocytoma (2), astrocytoma (1) oligodendroglioma (1). 31 patients died
with a mean TD of 10.31 months. Mean pre-op tumour volumes
were 43.94 cc (m: 46.75, f: 37.95). Mean CCI was 0.72. There were
no significant correlations (Spearman) made between age, gender,
EOR, tumour type, CCI and TD.
Conclusions: We have shown that pre-operative CCI, pre-op TV,
age or gender does not influence EOR or TD in glioma surgery.
Conventional surgical decision to aggressively resect tumours
based on age may not be valid in an increasingly elderly population with multiple comorbidities. We have demonstrated that
neither age, gender, adjusted CCI nor tumour type influence
EOR or survival: larger studies are needed to evaluate this effect
further.

WM1-9: Intra-operative hyperspectral imaging for brain
tumour detection and differentiation
S. Kabwamaa, H. Fabeloab, S. Ortegaab, R. Sarmientoab,
b and
A. Szolnacc, J. F. Pineirocb, G. M. Callico
a
D. Bulters
a
Wessex Neurological Centre. University Hospital
Southampton, Southampton, UK; bInstitute for Applied
Microelectronics, University of Las Palmas de Gran Canari,
Gran Canaria, Spain; cDepartment of Neurosurgery, University
Hospital Doctor Negrin, Gran Canaria, Spain
Objectives: Hyperspectral Imaging (HSI) captures spectral and spatial data (hypercube) beyond the electromagnetic bands of the
human eye. The pixels within the hypercube have spectral signatures capable of differentiating tissues. Since the surgeon’s naked
eye is sometimes unable to differentiate normal brain from brain
tumours, HSI could be a potential solution. We investigate whether
HSI can differentiate brain tumours from normal brain.
Design: Prospective observational study.
Subjects: Patients undergoing brain tumour resections.
Methods: A HSI system that captures images across the visible and
near-infrared electromagnetic spectrum (826 spectral bands) was
used. Before images were taken, markers were placed on the brain
identifying normal brain and tumour. Tissue samples were then
obtained from the marked area for pathological diagnosis. Postoperation, the spectra from the marked areas were labelled with
their pathological diagnosis.
Results: 11,573 normal brain and 14,672 tumour spectra from 11
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tumour resections were compared using a verified classification
algorithm that quantifies the shape of spectra and categorises
them into similar groups. 97.17% of the spectra were categorised
to either normal brain or tumour. There was 99.28% specificity and
94.06% sensitivity for normal brain spectra. Tumour spectra had a
specificity and sensitivity of 98.99% and 92.52%, respectively.
Conclusions: HSI was able to distinguish normal brain from
tumours. However, more images are needed to produce a validated
intra-operative HSI for brain tumour differentiation.

Funding
This work was supported by European Union Research Executive
Agency [Grant Number: 618080].

WM1-10: How many patients require mapping for brain
tumour surgery?
F. Vergani, C. Brogna, R. Bhangoo, R. Gullan and
K. Ashkan
King's College Hospital, London, UK
Objectives: To prospectively evaluate the percentage of patients
whose tumours were deemed suitable for intraoperative mapping
out of the total of patients assessed for surgery by our neurooncology multi-disciplinary team (MDT).
Design: Prospective data collection over a period of 3 months.
Subjects: 58 patients were included. 37 patients had glioma, 9
metastasis, 8 meningioma, 4 other. 46 patients had a craniotomy,
12 a biopsy.
Methods: All patients seen in our neuro-oncology pre-assessment
clinic were evaluated for the presence of tumours close to eloquent
areas for movement or language. Inclusion criteria for patients
selected for motor/speech mapping were: PS less than 2, absence of
significant motor/language deficit at presentation and ability to tolerate awake surgery if required (especially for speech mapping).
Results: 17 patients (29%) – all with diagnosis of glioma – had a
tumour involving eloquent areas (10 motor, 7 language). Of these,
11 (19%) were operated with intraoperative mapping (7 motor, 4
language); 6 patients (10%) were not selected for mapping (2 due to
inability to tolerate awake surgery, 2 poor PS, 2 had biopsy only).
Conclusions: Nearly 1 in 5 patients seen in our neuro-oncology
clinic had intraoperative mapping for tumour located in eloquent
areas. Considering the gliomas only, the percentage was even
higher (30%). This information can help to plan the activity within
the neuro-oncology department, with better allocation of resources
and budget.

WM1-11: Remodelling of Broca’s area: window of hope
and treatment strategy
M. J. Asha, S. Prescott, H. Poole, C. K. Jadun and
E. Albanese
University Hospital of North Midlands, Stoke-on-Trent, UK
Objectives: The location of Broca’s speech area can be variable
although it is generally agreed that for the vast majority of righthanded patients the ‘dominant’ hemisphere is on the left side. This
is also true for most left-handed patients. Illustrative cases of translocation of Broca’s area have been reported either spontaneously
or as a planned strategy to allow wider resection of low-grade glioma (LGG) in eloquent areas.
Design: Case presentation.
Methods: Retrospective analysis of patients’ record, historical
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functional MRIs and operative notes to establish previously known
location of Broca’s area and compare it with the results of intraoperative mapping for speech.
Results: Two right-handed patients (age 30 years) with left frontotemporal LGG had undergone two partial resections over 6-year
period with confirmed histology of WHO grade 2 astrocytoma. On
follow up, both were found to have evidence of progression/transformation requiring further resection. Previous fMRIs showed close
relationship of the LGG to Broca’s area. On this occasion, they
underwent sleep–awake craniotomy with intraoperative mapping.
In both cases the mapping exercise failed to locate Broca’s area in
the left hemisphere. This has allowed near total resection of the
LGG with no speech deficit. Postoperatively, repeat fMRI showed
that Broca’s area has shifted to the contralateral hemisphere.
Conclusions: Intraoperative mapping is superior to functional
imaging as it provides real-time information and is not affected by
brain shift. Broca’s area has been previously shown to change location due to brain plasticity/remodelling, which might be triggered
by staged resections. This approach might allow total resection for
cases deemed previously not amenable for total resection.

PARALLEL SESSION 1: WEDNESDAY 21 SEPTEMBER
WP1 – Paediatrics/Hydrocephalus
WP1-1: Brain stem gliomas – a single centre perspective
S. Ndoro, J. Caird and D. Crimmins
Temple St. Children's University Hospital, Dublin, Ireland
Objectives: This study aims to retrospectively analyze the correlation between the clinical phenotypes of brain stem gliomas
(BSGs) in 30 radiologically diagnosed BSG paediatric patients. The
objective is to ascertain and identify actual survival time in months
(overall survival).
Design: This is an observational retrospective case series.
Subjects: The cohort consists of 30 patients, less than 16 years of
age identified with a brain stem glioma on radiological imaging.
Methods: A comprehensive review of descriptive multiple outcome
variables was collected and analyzed from patient charts, histological tissue samples, radiological imaging and out-patient department follow up letters.
Results: 56.7% were male. Mean age was 6.73 years of age. Of the
histologically diagnosed cases, 25% were anaplastic astrocytoma
WHO Grade III – actual survival time 8 months. 53.3% of the cohort
underwent radiotherapy, 30% received chemotherapy. 70% of
patients presented with symptoms of less than 6 months’ duration
– with 43.3% presenting with a visual disturbance.
Conclusions: Early diagnosis of BSGs is essential in providing optimal management. Diffuse intrinsic pontine gliomas have a poor
overall survival. A comprehensive multivariate model should be utilized in order to better decide optimal management options
for BSGs.

WP1-2: Is free-hand placement of ventricular drains still
appropriate in the twenty-first century?
W. C. Soon, A. Bhavsar, R. Smith, C. Soldan, J. Dhir,
G. Flint and W. B. Lo
Queen Elizabeth Hospital, Birmingham, UK
Objectives: Traditionally, the trajectory for external ventricular
drain (EVD) is guided by surface landmarks but mal-position is a
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common complication. We aim to identify factors influencing EVD
placement accuracy and to establish the best way of ensuring correct positioning.
Design: Retrospective case notes and image review (January 14–
May 15).
Subjects: 55 patients; first time EVD placement and pre- and postoperative imaging.
Methods: Clinical presentation, ventricular size, surgeon’s experience and drain tip position were analysed. The three-point grading
system for EVD tip positions, as proposed by Kakarla et al.,1 was
used.
Results: The median age was 56 years. There were 37(67%) Grade
1 (optimal), 9(16%) Grade 2 (suboptimal in non-eloquent tissue)
and 9(16%) Grade 3 (suboptimal in eloquent tissue) placements.
The median bi-frontal ventricular width was similar in all Kakarla
grades (Grade 1: 4.1 cm, Grade 2: 4.3 cm, Grade 3: 4.2 cm). There
was no difference in mean Kakarla scores for junior (1.4) and more
senior operators (1.6) Kendall's tau-b, p = 0.458).
Conclusions: Contrary to expectations, larger ventricles and operator’s experience are not associated with more accurate EVD placement. It follows that a 1-in-3 sub-optimal free-hand placement rate
can only be reduced by use of intra-operative guidance aids, such
as ultrasonography and neuro-navigation.

Reference
1.

Kakarla UK, Kim LJ, Chang SW, Theodore N, Spetzler RF. Safety and
accuracy of bedside external ventricular drain placement. Neurosurgery
2008;63:ONS162–6.

WP1-3: 5-Aminolevulinic acid in paediatric brain tumour
resection – UK’s first case series
C. Burforda, N. T. Kalyala, A. Pandita, J. Tailora,
J. P. Lavradora, A. Bravaa, A. Kugisakia, S. Bassia,
C. Chandlera, S. Zacharoulisb and B. Zebiana
a
Department of Neurosurgery, King's College Hospital, London,
UK; bDepartment of Paediatric Oncology, Royal Marsden
Hospital, London, UK
Objectives: 5-Aminolevulinic acid (5-ALA, Gliolan) is a well-established adjunct in the resection of adult high grade gliomas. There
is a growing body of evidence demonstrating the safety and usefulness of 5-ALA in paediatric brain tumours. Here, we report the
UK’s first case series of 5-ALA use in the paediatric population.
Design: Case series and literature review.
Subjects: Six paediatric patients (age 1.6–15 years, median 6.5
years) who presented to our centre and required brain tumour
resection.
Methods: Parental consent was obtained and patients were given
a dose of 20 mg/kg of 5-ALA. Intraoperatively the lesions were
viewed under violet-blue light and the presence of fluorescence
was documented. Any adverse drug reactions were recorded.
Results: The case series included a pilocytic astrocytoma (grade I),
a pilomyxoid astrocytoma (II), a glioneuronal tumour (II), a ganglioglioma (II-III), an anaplastic medulloblastoma (IV) and an anaplastic
ependymoma (III). Strong fluorescence was observed in the anaplastic ependymoma, moderate fluorescence in the pilocytic astrocytoma and pilomxyoid astrocytoma and weak fluorescence in the
ganglioglioma. No fluorescence was observed in the glioneuronal
tumour or medulloblastoma. No significant adverse drug reactions
were reported.
Conclusions: Our case series demonstrates the safety of 5-ALA in
the paediatric population. It also highlights the need for further trials with large sample size to assess the efficacy of 5-ALA guided
resection in the different types of paediatric brain tumours.

WP1-4: The implementation of an external ventricular
drainage (EVD) care bundle to reduce infection
S. Talibia, F. Taghizadeh-Afsharia, A. H. D. Silvaa,
B. Oppenheimb, G. Flinta and R. Chelvarajaha
a
Department of Neurosurgery, Queen Elizabeth Hospital
Birmingham, UK; bDepartment of Microbiology, Queen
Elizabeth Hospital Birmingham, UK
Objectives: Ventriculostomy-related infections (VRI) are a major
complication associated with the use of EVDs. The incidence of VRI
has been reported in the literature to be between 0% and 22%
(1st audit). A local audit of practise identified a significant infection
rate in our centre and practice changes were made to address this.
Design: Retrospective analysis in 1st audit cycle; retrospective data
gathering for re-audit.
Subjects: EVDs inserted as a primary procedure or alongside a concomitant neurosurgical procedure that subsequently developed
infection.
Methods: Data were obtained from clinical and theatre records.
The implementation of an EVD management protocol aimed to
reduce infection rates.
Results: The initial retrospective analysis identified 112 EVDs
inserted over a 26-month period, of which 25% (28/112) became
infected. Hospital admission duration was a significantly higher
49.5 days (34.5–68.8) vs 25.0 days (20.0–48.8) in the non-infected
cohort. The relative risk (RR) of developing a CSF infection if a single CSF sample is taken compared to no CSF samples taken is 3.0
(95% confidence interval (CI) of 1.2–6.6); the RR of EVD infection
with two CSF samples compared to no CSF samples taken is a similar 3.2 (95%CI 1.4–6.8). The RR of developing an EVD infection if
left for greater than seven-days is 3.1 (95%CI of 1.3–8.2). In the reaudit retrospective study after implementation of the EVD care
bundle, there was a significant reduction to a 10.3% rate of
infection.
Conclusions: We found a strong correlation between [I] any CSF
sampling and [II] duration of external ventricular drainage with the
development of EVD infection, in accord with published evidence.
The change in practise at our centre has led to a significant reduction in infection rates.

WP1-5: SCUBA diving for patients with CSF shunts: a
review
M. Zaben, D. Shastin and P. Leach
University Hospital of Wales, Cardiff, UK
Objectives: To review the evidence available in favour of or
against SCUBA diving in the presence of a CSF shunt. To give the
best possible advice based on the findings.
Design: Review.
Methods: Literature search and review of medical fitness regulations used by diving organisations.
Results: No reports of shunt-related complications were found
although the evidence available is scarce. In vitro studies show lasting functionality.
Conclusions: Patients with CSF shunts should undergo careful
evaluation including assessment of their cognitive and physical
needs as well as co-morbidities. Having a CSF shunt in situ is not in
itself a contraindication to SCUBA diving.1

BRITISH JOURNAL OF NEUROSURGERY

Reference
1.

Shastin D, Zaben M, Leach P. Can patients with a CSF shunt SCUBA
dive? Acta Neurochir (Wien) 2016;158:1269–72. doi: 10.1007/s00701016-2800-x.

WP1-6: Will electronic integrated text, visual and audio
questionnaire be a better tool to evaluate the health
status of paediatric hydrocephalus patients?
J. E. Tan and J. Caird
Paediatric Neurosurgery, Dublin, Ireland
Objectives: The main aim of the study is to introduce EITVAQ as
an interactive, quick, easy, reliable and valid measurement tool for
children’s health status in the hydrocephalus patient. A secondary
aim is to gain widespread usage of EITVAQ by medical practitioners, physicians and neurosurgeons to evaluate and access
health status of children with hydrocephalus.
Design: This study was carried out in the National Neurosurgical
Departments in Ireland. This was a randomized, single-blinded, prospective study.
Subjects: 50 patients from 8 to 16 years.
Methods: The study will be conducted for 10 months, with reports
at fifth and tenth month. The experimental group will then be
tested with the EITVAQ and the controlled group will be tested
using the TACQOL-CF.
Results: All patient preferred electronic format of quality of life
questionnaire. The subjects that were given the text format were
given the electronic format. All of them prefer the electronic format. They needed less time to complete the electronic format
and found it easier to concentrate in comparison to the text
format.
Conclusions: In conclusion, all patient felt that electronic format
will be preferable method of questionnaire. Parents played a part
in giving their opinions and found that many hydrocephalus
patients have difficulty concentrating and extrapolating facts. This
might be secondary to their impaired executive function. Many
parents requested electronic format should be used as an educational tool for this cohort of patient.

WP1-7: Paediatric neurotrauma: a Royal London experience
V. Prasad, Y. Antwi-Yeboah, L. Navarante, S. Elia,
C. Arrowsmith, B. O'Neil, N. Edmond and C. Uff
Royal London Hospital, London, UK
Objectives: Traumatic brain injury (TBI) in children is a serious public health problem and contributes to substantial number of deaths
and permanent disability. With increasing number of trauma yearly
and the introduction of a Consultant lead Neurotrauma Team at
The Royal London Hospital from 2015.We will evaluate the benefits
a dedicated team.
Design: Retrospective study performed using the paediatric admissions database.
Subjects: All children (<17 years) admitted with head injury.
Methods: Children admitted to the hospital with severe to moderate head injury with or without pathological findings on Computer
Tomography during January 2013 to December 2015 were analysed. All demographic data, mode of injury, Glasgow Coma Scale,
management and hospital stay were recorded.
Results: With a steady increase in paediatric admissions, with over
330 admissions in 2015 (compared to 279 in 2014), with just over a
third being admitted with head injuries. There was direct involvement with 22 patients (18.9% of admissions), were RTA (68%) and
Assault (14%) were the leading cause of admission with 82% being
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males. Of the admissions, 8 required lifesaving operations (36%), 7
needed ICP monitoring (31%) and there were 2 deaths from significant trauma
Conclusions: A system of care for severe head injuries in children
previously was transferring to specialized unit, this would delay in
surgical evacuation of a significant haematoma. With the introduction of a specialized neurotrauma team, children can be treated
immediately with acceptable outcomes.

WP1-8: The ‘invisible cyst’: tri-ventriculomegaly due to a
third ventricular ependymal cyst
S. Pandita, M. Imrana, J. Tailora, A. Gontsarovab,
I. Bodic, C. Chandlera, S. Bassia and B. Zebiana
a
Department of Neurosurgery, Kings College Hospital, London,
UK; bDepartment of Radiology, Kings College Hospital,
London, UK; cDepartment of Neuropathology, Kings College
Hospital, London, UK
Objectives: Ependymal cysts are rare neuro-epithelial cysts. They
seldom occur in the 3rd ventricle and cause obstructive hydrocephalus in this location. We present a 13-year old child with persistent
tinnitus, exhibiting triventricular hydrocephalus due to a posterior
third ventricle ependymal cyst, visible once high-resolution CISS
MRI sequences were acquired. This case highlights the challenges
regarding the identification of this pathology and demonstrates
the viability of an endoscopic approach.
Design: Case report with pictures and video of the operative
approach and review of the literature.
Subjects: A 13-year-old girl with persistent tinnitus and delayed
puberty who exhibited triventricular hydrocephalus on conventional MRI.
Methods: Complete resection was achieved using a monoportal
image-guided endoscopic approach. A third ventriculostomy was
also performed in case adhesions formed at the level of the aqueduct in the future.
Results: Histologically, the cyst was consistent with a benign-epithelial cyst. The lack of colloid material favoured the diagnosis of
an ependymal cyst. Clinically, there was complete resolution of her
tinnitus following resection.
Conclusions: Third ventricle, ependymal cysts rarely cause
obstructive hydrocephalus and are difficult to detect on routine
imaging. Where an obstructive hydrocephalus has no clear cause,
high-resolution MRI sequences such as CISS should be carried out.
If a cyst is identified, our preference is for a monoportal endoscopic
approach to resect it, if deemed safe intra-operatively.

WP1-9: Posterior fossa syndrome with bilateral upper limb
paralysis post-medulloblastoma resection associated with a
complete neurological recovery
B. Dhamija, H. Mangat, M. English and G. A. Solanki
Birmingham Childrens Hospital, Birmingham, UK
Objectives: Posterior fossa syndrome is well recognised in posterior fossa (PF) surgery, often presenting with cerebellar mutism. A
presentation with bilateral upper limb flaccid paralysis and subsequent complete recovery has not been reported.
Subjects: A 7-year-old girl presented with a five-week history of
gait unsteadiness, lethargy and upbeat nystagmus, truncal ataxia
and a positive romberg’s test on examination.
Results: CT scan revealed a large midline PF lesion with hydrocephalus. MRI and MR Spectroscopy were consistent with a nonmetastatic medulloblastoma (MB). She underwent a PF craniotomy
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with gross total resection. Histology confirmed a Medulloblastoma
with WNT biology. Post-operative imaging showed complete
tumour resection. Following an initial excellent clinical recovery
with no focal deficits, she developed severe bilateral upper limb
weakness with marked cerebellar mutism on day 5 post-op. An
MRI scan at this stage was unremarkable with no operative site
haemorrhage, hydrocephalus, brainstem or spinal cord oedema to
account for these new deficits. An EVD was prophylactically placed
with no change in neurology. 2-weeks post-surgery, mutism and
upper limb paralysis showed rapid recovery. She went on to full
MB adjuvant therapy.
Conclusions: We review an unusual case of severe posterior fossa
syndrome, where in addition to cerebellar mutism, bilateral upper
limb paresis recovered fully without a clear clinical or radiological
explanation. We discuss reasons for this, along with potential risk
factors.

WP1-10: Rapid regression of a Chiari I hindbrain hernia
following lumbo-peritoneal gravity valve shunt ligation
and programmable ventriculo-peritoneal shunt insertion
H. S. Mangat, B. Dhamija and G. A. Solanki
Birmingham Children's Hospital, Birmingham, UK
Objectives: Acquired Chiari 1 malformations (ACM) have been
reported after LPS, except in those with gravitational valves. We
report symptomatic intracranial hypotension and development of
ACM despite a gravity valved LPS and rapid regression within 2
weeks following ligation and conversion.
Subjects: Six-year-old girl initially underwent a valveless LPS and
later a gravitational device for over-drainage was inserted. She
recently presented with sudden onset low pressure headaches
without deficits. MRI noted ACM progression. Shunt externalisation
and ICP monitoring confirmed orthostatic intracranial hypotension.
Trial LPS ligation caused severe symptomatic raised ICP, so a programmable VP shunt insertion and ligation of the LPS was performed. Symptom resolution occurred within days and a 2-week
MRI scan demonstrated ACM regression from 10 to 7 mm and
complete regression at 4 weeks.
Results: ACM is reported in 70% of LPS and symptomatic in 5%.
Valved LPS aim to prevent ACM. No iatrogenic cases have been
described to our knowledge. The timing for ACM Regression after
LPS ligation is unclear.
Conclusions: Paediatric LPS are fraught with complications, the
most severe being over-drainage and ACM, which may result in
unremitting headaches, neurological deficits or death. It is essential
that annual MRI surveillance is performed and appropriate intervention undertaken. We describe a rapid normalisation of cranio-spinal
pressure dissociation and reversal of tonsillar herniation within a
month following ligation and reversal of LPS.

WP1-11: Daily prophylactic intrathecal vancomycin
administration in patients with external ventricular
drainage
R. Visagan, D. Boeris, T. F. G. Doke, A. Shtaya and
M. Crocker
Atkinson-Morley Regional Neurosciences Unit, St George's
Hospital, London, UK
Objectives: To evaluate the rate and aetiology of EVD-associated
infections in patients given prophylactic intrathecal vancomcyin.
Design: Retrospective analysis.
Subjects: 100 patients from 2014 to 2016 that underwent EVD

placement (50 as a primary procedure and 50 as a secondary procedure, either part of an operation or after previous surgery).
Methods: Notes reviewed for demographic data, length of hospital
stay, duration of indwelling EVD, serum inflammatory markers, CSF
cell counts, gram stains, cultures and details of anti-microbial therapy. Intrathecal vancomycin 10 mg was administered once daily to
all patients from EVD insertion until removal. We defined EVDrelated infection according to modified criteria for nosocomial
infections from Centers for Disease Control and Prevention (CDC).
Results: In total 10% had EVD-associated infections (primary EVD
group, n = 2 vs. secondary EVD group, n = 8). 50% were deemed
clinically significant enough to warrant anti-microbial treatment for
ventriculitis; 50% were contaminants, not recultured on subsequent
sampling. No side effects following intrathecal vancomycin were
identified.
Conclusions: Daily intrathecal prophylactic vancomycin is a safe
and effective treatment with an EVD-associated infection rate
of 5%.

MAIN SESSION 1: THURSDAY 22 SEPTEMBER
TM1 – Spine
TM1-1: The utility of intraoperative neuromonitoring
(IONM) during complex spinal surgery
W. McDevitt, P. Bill, D. Rodrigues and G. Solanki
Birmingham Children's Hospital, Birmingham, UK
Objectives: To assess usefulness of intraoperative neuromonitoring
(IONM) in detecting reversible changes in neurological function.
Design: Retrospective review of 22 procedures in children undergoing complex spinal surgery.
Subjects: 20 patients aged 4–15 years (mean 9.2).
Methods: Upper and Lower Limb Somatosensory and motor
evoked potentials (SSEPs, MEPs), Free-run electromyography
(FrEMG), Brainstem Evoked Potentials and direct nerve root stimulation were used to provide continuous IONM in children during
brainstem/spinal lesion excision (n = 10), occipito-cervical fusion for
instability/rotatory subluxation (n = 7) and detethering/laminoplasty
(n = 5) under total intravenous anaesthesia. Surgeons were alerted
to a 50% reduction of EP amplitude or morphology change, or persisting FrEMG activity.
Results: IONM changes in 15 procedures (72%) necessitated
remedial action: surgical pause, BP increase, patties removed, traction or screw insertion reversed. IONM improved except in 3 cases.
One with unrecordable baseline lower limb EPs and no deficit at
cervical level, sustained ischaemic injury to thoracic spine with
paraparesis. One with non-resolving lower limb MEP drop had transient ipsilateral leg weakness post-operatively. In a third, unilateral
MEP loss immediately after anaesthetic induction was confirmed by
hemiparesis on wake up test, resolving in 12 hours.
Conclusions: IONM during complex spinal surgery provides an
indispensible early warning system to detect acute neurological
compromise reversible by prompt surgical response.
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TM1-2: Analysis of spinal dural arteriovenous fistulas
managed with endovascular and surgical treatment: a
10-year single-centre experience
K. Z. Thant, A. Thomas and J. Dhir
Queen Elizabeth Hospital, Birmingham, UK
Objectives: Spinal dural arteriovenous fistulas (SDAVFs) are the
commonest type of spinal vascular malformation and an important
treatable cause of progressive myelopathy. We analysed our centre
experience of treating DAVFs with a combination of endovascular
therapy and surgery.
Design: Retrospective single-centre case series.
Subjects: All patients diagnosed with SDAVFs at our unit over a
10-year period from 2004 to 2014 inclusive. 30 patients (25 men,
5 women) with average age 64.9 (range 38–82) were identified.
Methods: Retrospective review of images and case records performed to analyse the treatment efficacy, complications and a
qualitative assessment of clinical outcome, over a mean follow-up
of 23 months.
Results: Most SDAVFs, 26 (86.7%) presented with lower limb motor
and sensory deficits; sphincter disturbance was present in 18 (60%).
73.3% of SDAVFs were thoracic. 27 patients underwent endovascular embolisation as primary therapy; 10 of these proceeded to surgery. 3 underwent primary surgery; 1 of these needed further
endovascular embolisation. Complete cure of SDAVF was achieved
in all patients. 22 (73.3%) reported stabilisation (10) or improvement of symptoms (12) post treatment. 4 patients suffered severe
complications: spinal cord infarction (2), PE (1) and post-operative
haematoma requiring surgical evacuation (1).
Conclusions: Primary endovascular therapy with recourse to surgery if endovascular therapy fails, is an efficacious treatment strategy for SDAVFs. Spinal cord infarction is a rare but significant
complication.

TM1-3: The demographical profile and biopsychosocial
characteristics of microdiscectomy patients in Ireland
J. Meeke, L. Houlihan, O. Dunlea and G. Karr
Cork University Hospital, Cork, Ireland
Objectives: To determine the demographics of microdiscectomy
patients in Ireland, to analyse changes in biopsychosocial characteristics following surgery and to compare these data to available
international data.
Design: Single-centre prospective cohort.
Subjects: Patients>18 yrs who underwent lumbar microdiscectomy
in Cork University Hospital Ireland from September 2015 to
February 2016.
Methods: Data were collected by means of a questionnaire comprising a research-specific general demographic survey, the
Eurospine COMI, the EuroQol EQ-5D and the Oswestry Disability
Index. Patients were interviewed pre-operatively with repeat follow
up 2 months post-operatively.
Results: 87 patients underwent microdiscectomy. There was equal
distribution of male and female patients, with the modal age group
being 31–44 years. The COMI questionnaire indicated that work
interference and lower limb radiculopathy were the most common
amongst patients, while the EQ-5D identified that mobility and
self-care were heavily affected. The average Oswestry Disability
Index was 72/100. All of these parameters improved significantly
postoperatively.
Conclusions: Irish patients undergoing microdiscectomy have positive outcomes at short-term follow, reporting improved quality of
life, increased satisfaction and reduced impingement on normal
activities and work. These findings are consistent with available
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international data. However, additional investigation must be completed to identify the long-term post-operative outcome and efficacy of lumbar microdiscectomy.

TM1-4: Engineering canine olfactory ensheathing cell
grafts using nanoparticles and advanced DNA vectors:
implications for spinal cord injury
M. Delaneya, C. F. Adamsa, A. R. Fernandesa, A. Shaklia,
J. Senb, N Tzerakisb, N. Grangerc and D. Charia
a
Cellular and Neural Engineering Group, Keele University
Institute for Science and Technology in Medicine; bGuy Hilton
Research Centre, Keele University Institute for Science and
Technology in Medicine; cBristol University School of
Veterinary Sciences, Bristol, UK
Objectives: (i) Develop optimised protocols for gene delivery to
canine olfactory mucosal cells (cOMCs) using state-of-the-art
Magnetofection Technology (magnetically-assisted transfection). (ii)
Use this protocol to engineer cOECs to secrete the major neurotherapeutic factor, BDNF.
Design: Optimised protocols were determined by evaluating the
effects of magnetic field conditions on magnetic particle (MP)
uptake and reporter gene expression. Optimised protocols were
then used to deliver genes encoding BDNF using DNA ‘minicircle’
vectors (mcBDNF), which offer advantages over bacterial plasmids.1
Subjects: Magnetofection protocols were developed using cells
derived from four domestic dogs, banked from a clinical trial in
Cambridge.
Methods: Gene vectors were complexed to MPs and added to
cOMC cultures under various magnetic field conditions. Gene delivery and safety were assessed via fluorescence microscopy. BDNF
secretion was determined by ELISA.
Results: Magnetic field application significantly increases MPassisted gene delivery from 34.9 (SE= 2.9%) to 59.1% (3.5%).
Transfection increased BDNF secretion by 3.5.
Conclusions: Magnetofection can be used to safely deliver genes
encoding BDNF to a clinical transplant population. Our future goals
are to test these protocols with human tissue.

Reference
1.

Fernandes A, Chari D. DNA minicircle vector technology: a new solution to overcome plasmid size restrictions on magnetic particle based
gene delivery to neural stem cells. Eur Cells Mater 2015;29:52.

TM1-5: Balloon kyphoplasty in multiple myeloma patients
S. Sungailaite, F. Aziz and W. Hekal
James Cook University Hospital, Middlesbrough, UK
Objectives: Balloon kyphoplasty (BK) is an effective minimally invasive procedure for the treatment of vertebral column fractures
(VCF) and has increasingly been used for stabilizing pathological
vertebral fractures caused by multiple myeloma. We compared clinical outcomes of the patients with multiple myeloma treated with
balloon kyphoplasty to the outcomes of the other patients that
underwent this procedure.
Design: Retrospective study.
Subjects: 28 patients with a total of 71 symptomatic VCF treated
with BK identified over a two-and-half-year period (9 patients with
multiple myeloma).
Methods: Fracture-related pain (VAS), patient disability (ODI) and
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quality of life (SF-36) were assessed prior the procedure and at 12
months postoperatively. Results were compared in two cohorts.
Results: The VAS decreased by 7 in MM patients post treatment,
as did the ODI by 46% with regression in all. While in non-myeloma patients VAS reduced by 3 (overall reduction in 90%) and
ODI by 24% post-procedure (reduction in 84%). Significant mean
improvement in SF-36 physical component by 13 and mental component summary by 12 was observed postoperatively in MM and
non-MM patients. We will further compare SF-36 results between
two groups.
Conclusions: Balloon kyphoplasty presents an effective procedure
for the treatment of vertebral column fractures caused by multiple
myeloma, leading to significant reduction in pain and improvement
in quality of life. In addition, patients with multiple myeloma tend
to have better outcome than other patients.

TM1-6: A comparison of clinical outcomes between MIS
decompression, open decompression and instrumented
fusion in the treatment of spinal stenosis associated with
spondylolisthesis
R. Suna, P. Vergarab and R. Laingb
a
Clinical School of Medicine, University of Cambridge,
Cambridge, UK; bDepartment of Neurosurgery, Addenbrooke's
Hospital, Cambridge, UK
Objectives: To establish if patients undergoing fusion and decompression do better than those undergoing decompression alone
and whether minimally invasive tubular decompression improves
outcome relative to open decompression.
Design: Retrospective observational.
Subjects: Cohort in neurosurgical/orthopaedic spinal department
with symptomatic spinal stenosis and spondylolisthesis undergoing
surgical treatment between 10 and 13 April.
Methods: Subjective pre- and post-op outcomes across three
symptom categories (back pain, leg pain, mobility) were categorised as resolved, improved, no change, worse or undocumented.
Data was analysed using two-proportion Z-tests to test whether
fusion and decompression provide better outcomes than decompression and whether MIS decompression provides better outcomes than open decompression.
Results: 50%, 75%, 56% of 188 decompression patients, and 22%,
67% and 44% of 96 fusion patients, achieved improvement of back
pain, leg pain and walking distance respectively. Fusion and
decompression did not generate better clinical outcomes in back
pain (p < 0.05), walking distance (p < 0.05) or leg pain (p = 0.082)
compared to decompression. There was no significant difference in
outcome in patients undergoing MIS and open decompression at 3
month follow-up.
Conclusions: We found no evidence that instrumented fusion has
benefits beyond decompression in the management of patients
with lumbar stenosis and spondylolisthesis. Minimally invasive
decompression did not produce better short term outcomes than
open decompression.

TM1-7: Tackling the time to treatment in cauda equina
syndrome (CES)
I.A. Tulloch, K. Rajwani, F. E. A. Greenway and
M. P. Papadopoulos
St George's Hospital, London, UK
Objectives: In 2015, National UK Cauda Equina Syndrome (CES)
guidelines recommended decompressive surgery be performed as
soon as practically possible. This relies on the rapid, efficient

diagnosis of CES. We assessed this diagnostic process by reviewing
CES referrals made by Emergency physicians.
Design: 3-Month retrospective observational review of one A&E
unit's consecutive referrals where CES was suspected.
Subjects: 52 patients: Mean 48.2 years (range 18–87); 22 female 30
male.
Methods: Data accessed from Trust's online Neurosurgical referral
database.
Results: Emergency physicians did not include the presence/
absence of the following red flag symptoms in their referrals: back
pain 19%; leg pain 46%; urinary symptoms 31%; bowel symptoms
46%; saddle symptoms 73%. No examination was provided in 4%
of referrals. Where it was provided, 76% of examinations were
incomplete. In 42% of cases, the Neurosurgical team had to
request further information in order to provide a decision.
Inadequate referrals led to a mean decision-making delay of 102
minutes. 94% of patients underwent urgent imaging leading to 6%
requiring neurosurgical admission and 25% being referred for outpatient neurosurgical clinic review. 69% did not require further
neurosurgical input
Conclusions: Only 58% of referrals provided adequate information,
crucially affecting the speed of neurosurgical decision-making. This
was clearly an area requiring improvement. In response, steps were
taken to increase awareness of the time-critical nature of CES and
highlight the key referral content.

TM1-8: Is there a role for discography in operative
planning of chronic back pain patients?
K. Rajwani, B. Cheserem, I. Alam, D. Boeris, D. Johnson,
P. Minhas and F. Johnston
St George's Hospital, London, UK
Objectives: Is discography a useful adjunct in selecting chronic
back pain patients for surgery and does it predict post-operative
pain improvement?
Design: Retrospective review.
Subjects: All patients who had a discogram from 2011 to 2016
Methods: We retrospectively reviewed case notes of 57 consecutive patients with back pain who underwent lumbar discography
over a 5-year period (2011–2016) at our institution and assessed if
a positive discogram was associated with improved patient
reported post-operative pain.
Results: 57 patients had a total of 58 discograms. All had degenerative changes on MRI and facet joint pain had been excluded
often with trial of facet injections. 53% (30/57) were male with a
mean age of 44.9 years. 57% (33/58) of discograms were positive.
32/33 had a positive result at a single disc level with 19/33 (58%)
being at L5/S1. Only patients with a positive discogram (n = 33)
were offered surgery and by the time of submission 20 of these
patients had undergone surgery. Twelve patients had spinal fusion
and eight had lumbar discectomy and decompression. Overall follow-up in patients who underwent surgical treatment was 90%
(18/20). Symptoms improved in 61% (11/18) of patients following
surgical intervention. Six patients had no improvement in symptoms and one patient felt his back pain got worse following
surgery.
Conclusions: Lumbar provocation discography remains an important tool for evaluating chronic discogenic pain and may be effective at guiding treatment.
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TM1-9: What are the research priorities for patients with
degenerative cervical myelopathy?
B. M. Davies and M. Kotter
Academic Neurosurgery Unit, University of Cambridge,
Cambridge, UK
Objectives: Cervical spondylotic myelopathy [CSM] is a common
cause of spinal dysfunction and despite optimal therapy, many live
with significant disabilities. Misalignment of patient and clinician
objectives contributes to research wastage.1 Our objective therefore
was to identify patient research priorities.
Methods: CSM patients, registered with the non-profit organisation
myelopathy.org, were invited to complete an online survey, to rank
the 7 functional domains of spinal cord injury.2 First choice
domains were weighted with 7 points and the least preferred
option with 1. Average scores were calculated. Patient demographics and current disability (mJOA) was also noted.
Results: 106 patients (M=31, F=75) participated. Priorities in rank
order were elimination of pain (5.6), recovery of walking (5.3), arm/
hand (5.2), upper body strength/balance (3.4), bladder/bowel function (3.3), normal sensation (3.2) and sexual function (2.2). Age, sex
and prior surgery did not influence priorities. Patients with severe
myelopathy (mJOA < 12) prioritised recovery of hand function over
pain.
Conclusions: Alleviation of pain, and improvements in mobility
and hand function emerge as key priorities for patients and should
be a focus for researchers and outcome measures in clinical trials
for CSM.

Reference
1.
2.

Chalmers I, Bracken MB, Djulbegovic B, et al. How to increase
value and reduce waste when research priorities are set. Lancet
2014;383:156–65.
Anderson KD. Targeting recovery: priorities of the spinal cord-injured
population. J Neurotrauma 2004;21:1371–83.

PARALLEL SESSION 1: THURSDAY 22 SEPTEMBER
TP1 – Miscellaneous
TP1-1: Patient satisfaction post elective primary lumbar
decompression; is it affected by pooling?
J. Halliday and D. Holsgrove
Salford Royal NHS Foundation Trust, Manchester, UK
Objectives: To determine if patient satisfaction post-lumbar
decompression is affected by being operated and followed-up by a
different consultant to who listed for surgery (pooling).
Design: A retrospective review of the Spine Tango and Theatre
Databases of a Neurosurgical unit.
Subjects: Patients who underwent elective primary non-complex
lumbar decompression in our unit between January 2012 and
2016.
Methods: Patient satisfaction scores at 3 and 12 months post-surgery, and their identifying and demographic data, were collected
by searching the Spine Tango Registry. Theatre databases were
searched to determine the named listing and operating consultants. These two databases were merged, and subsequently
analysed.
Results: The number of respondents at 3 months post-op was 753
(256 pooled, 497 non-pooled), and at 12 months 382 (134 pooled,
248 non-pooled). At 3 months 78% of pooled patients were very
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satisfied versus 73% of non-pooled patients, with 1.2% of pooled
patients very dissatisfied versus 3% of non-pooled patients. At 12
months 76% of pooled patients were very satisfied versus 74% of
non-pooled patients, and 2.2% of pooled patients very dissatisfied
versus 2% of non-pooled patients.
Conclusions: Satisfaction levels at 3 and 12 months post-op
between patients who are pooled and non-pooled are comparable.
Given the significant difference in waiting times that pooling
patients has made in our unit, we would recommend other units
to consider adopting generic managed waiting lists for elective,
non-complex spinal surgery.

TP1-2: Improving post-operative care in neurosurgery
A. J. Hall and P. M. Bhatt
Aberdeen Royal Infirmary, Aberdeen, UK
Objectives: To improve the quality of post-operative care by developing a robust strategy for post-op review and management of
patients returning from theatre.
Design: We audited the practice of post-operative review of
patients and evaluated the quality of assessment, monitoring and
execution of post-op plans. We addressed barriers to best practice
and created an optional post-op review pro forma to be used with
each patient.
Subjects: We included 100 neurosurgical inpatients over six
months. All patients had undergone cranial or spinal procedures
and returned to the ward from recovery.
Methods: We reviewed the records of 50 patients to assess the
quality of post-op reviews according to a bespoke matrix of 34 criteria based on SIGN & Royal College of Anaesthetists guidelines.
We educated the junior medical team and developed an optional
post-op review pro forma tailored to the needs of neurosurgical
patients. The records of a further 50 patients were reviewed to
evaluate the efficacy of our interventions.
Results: Prior to intervention, completion rate was 74%; average
quality score was 34.3%. Following intervention, completion rate
was 98% and average score was 87.5%. The pro forma was used in
77.6% of cases and in these cases average score was 96.0% (versus
62.1% when no pro forma was used).
Conclusions: Education improved the completion rate and
quality of post-op reviews. Our novel pro forma ensured
comprehensive patient assessment, effective communication,
increased efficiency, and more reliable implementation of post-op
management plans.

TP1-3: Antibiotic prescribing trends in ventriculitis: a
national survey of United Kingdom neurosurgical
departments
M. Boissaud-Cookea and T. Lewisb
a
Southmead Hospital, Bristol, UK; bSt George's Hospital,
London, UK
Objectives: To identify the number of trusts that have defined
antimicrobial guidelines for the treatment of ventriculitis and the
removal of EVDs.
Design: National Survey.
Subjects: All hospitals in the United Kingdom with a neurosurgical
department.
Methods: A national survey was conducted by contacting every
neurosurgical department in the UK with a freedom of information request. We sent a standardised questionnaire to identify
local antimicrobial practice for the treatment of ventriculitis and
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the removal of EVDs and the method of prescribing intraventricular antibiotics.
Results: A 91% response rate (n = 33) was obtained from neurosurgical departments in the UK with 57% (n = 19) having a guideline
for the treatment of ventriculitis and 27% (n = 9) had an antimicrobial guideline for the removal of EVDs. The antimicrobial practice
on a local level is described in greater detail.
Conclusions: The optimal treatment of ventriculitis and EVDrelated infections remains unknown. This survey demonstrates considerable variation amongst NHS hospitals on the treatment of ventriculitis, however, the intraventricular and systemic antibiotics used
appear to be consistent with the existing literature.

TP1-4: The unexpected cost of mad cow disease
N. D. Hadena and L. Hansell-Wrightb
a
South West Neurosurgical Centre, Plymouth, UK;
b
Plymouth University, Plymouth, UK
Objectives: To support the national use of protocols to reduce the
risk of transmission of CJD in neurosurgical patients, by review and
summary of local experience of consequence, cost, compliance and
adequacy.
Design: (1) Cotemporaneous data collection. (2) Questionnaire
audit. (3) Retrospective review of cost.
Subjects: Over 4500 patients undergoing elective and emergency
Neurosurgical procedures in between from 2013 to 2016.
Methods: Review of processes to reduce the risk of transmisison of
CJD, specifically (1). All reported events of processes failure (2).
Development of new processes considered more fit for purpose.
(3). Review of current practice in the Neurosurgical Units of UK and
Ireland. (4). Audit of staff awareness of guidelines. (5). Assessment
of local cost and predicted national cost.
Results: All of the processes reviewed required one or more revision, most required more than three. None of the processes
achieved 100% compliance. Equipment has been quarantined for
every day of the review. Replacement costs after incineration are
over £25k. Cost of ‘post 1997 policy’ introduction has been more
than £150k.
Conclusions: Processes to reduce the risk of CJD transmission have
inadequately supported cost implications, unintended consequences and multiple events falling out with original protocols. The
experience is shared to avoid repeating local mistakes nationally.

TP1-5: HSMR data analysis for a large neurosurgical unit
O. Brewstera, T. Swinna and C. Laingb
a
University of Cambridge School of Clinical Medicine,
Cambridge, UK; bAddenbrooke's Hospital Academic
Neurosurgery Unit, Cambridge, UK
Objectives: Our unit's neurosurgery hospital-standardised mortality rate (HSMR) is consistently reported as ‘high-relative risk’.
From September 2014 to August 2015 the HSMR was 145%
and to understand this we conducted a study of all inpatient
deaths.
Design: Retrospective review of patient records for all deaths
coded to neurosurgery between 2 July 2012 and 29 July 2015,
investigated in accordance with recommendations from Dr Foster.
Subjects: 375 patients admitted under neurosurgery who died as
inpatients.
Methods: Data were retrieved from HES, departmental morbidity
and mortality meetings, and the Orion referral database. 10 categories were identified; intracerebral haemorrhage (ICH), subarachnoid
haemorrhage (SAH), subdural haemorrhage (SDH), brain injury (BI),

tumour-related (TU), other neurosurgical (ONS), non-neurosurgical
(NNS), other cerebrovascular (OCV), infective (INF) and procedurerelated (PR).
Results: 375 deaths were coded to neurosurgery between 2nd July
2012 and 29th July 2015. 62% of deaths were male. The mean age
was 57 years and ranged from 11 to 99 years. The median length
of stay was 4 days, with a range of 0 to 142. The cause of death
was SAH (25.3%), SDH (22.0%), ICH (16.3%), ONS (11.4%), TU (9.2%),
BI (6.0%), OCV (3.8%), INF (2.7%), NNS (1.9%), PR (1.4%). Overall
44.6% of deaths were due to a traumatic injury.
Conclusions: The main diagnoses associated with neurosurgical
deaths are SAH and SDH with 44.6% due to traumatic injury. The
interpretation of HSMR, and the impact of major trauma centre status will be discussed.

TP1-6: Referrals to neurosurgery: does seniority matter?
A. Doshia, O. Rominiyib, T. A. Carrollb and
Y. Al-Tamimib
a
University of Sheffield Medical School, Sheffield, UK;
b
Sheffield Teaching Hospitals NHS Foundation Trust,
Sheffield, UK
Objectives: Some specialties attempt to limit referrals received out
of hours by permitting only those made by a registrar or consultant (Con/SpR). We aimed to determine if referrals to neurosurgery
made by junior doctors (SHO) were inferior in any way to those
made by Con/SpR.
Design: An audit of electronic referrals received over a two-month
period.
Subjects: All electronic neurosurgical referrals received in February
and March 2016.
Methods: Referrals were prospectively logged on a secure online
database. Data for each referral, including grade of referring clinician and outcomes were analysed retrospectively.
Results: There were 264 referrals (Con/SpR 38%, SHO 58%, other
4%). Virtually all contained relevant patient history as mandated by
the fields in our referral database. Both groups accounted for a
similar proportion of night referrals. Referrer grade did not make a
statistically significant difference in the proportion of patients
accepted for immediate transfer to neurosurgery (Con/SpR 15.2%,
15/99 vs SHO 10.4%, 17/164 – X2 = 1.323, p = 0.169). However, there
was a trend towards senior grades performing better at ensuring
imaging was available via PACS by the time referrals were viewed
by neurosurgery (88.9% vs 80.5%, X2 = 3.186, p = 0.051).
Conclusions: We find no clear evidence to support filtering referrals to neurosurgery on the basis of referring clinician seniority.
However, we continue to strongly advise teams to ensure their
patient is discussed with the referring consultant before formal
referral is made.

TP1-7: Neurosurgical referrals and opinions on
neurosurgeons: a large-scale face-to-face regional survey
of users of the online referral system
M. Amarouchea, N. Adamsb, D. Curleyb, S. Deaconb,
F. Hafizb, T. Jayawardenab, N. Kalyalb, N. Khetanib,
D. Matthewsb, S. Mustoeb, J. Nevilleb, S. Okaforb,
O. Padfieldb, I. Raob, R. Samirb, H. Tahirb, B. Vargheseb
and C. Toliasa
a
King's College London, GKT School of Medical Education,
London, UK; bDepartment of Neurosurgery, King's College NHS
Foundation Trust, London, UK
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Objectives: Our department is increasingly relying on an online
referral system (ORS) to provide neurosurgical advice with the
objective of limiting phone calls to true life-threatening emergencies only.
Methods: We conducted a face-to-face survey using an online survey app in all 15 of our referring hospitals and gathered the opinion of 641 healthcare professionals on our unit's ORS. The survey
was performed by medical students over a period of 5 days.
Results: Although 92% were aware of the ORS, 75% would routinely phone the on call registrar either before or after making a
referral online. The majority (40%) believed their call to be related
to a life-threatening emergency with an interesting 18% merely
executing seniors’ requests. Documentation on the ORS was considered helpful in informing patients’ management plan by 64% of
referrers. 45% thought that the neurosurgical registrars were polite
and helpful over the phone whereas 30% had a neutral opinion.
On ways to improve the ORS, 47% selected email/text confirmation
of response sent to the referrer and 15% to the consultant. Other
suggestions were generic staff login allowing healthcare professionals to access the responses (16%) and condition specific referral
forms (9%).
Conclusions: Unlike common perceptions, referrers did not have
an overall negative opinion of their neurosurgical colleagues’ attitude. However, they tended to perceive the majority of their referrals as being life-threatening. A wider cultural change is needed to
optimise referrals to neurosurgery.

TP1-8: Proprionibacterium acne: an underestimated ‘bug’
in neurosurgery
M. J. Asha, A. M. Otonti and A. Shaw
University Hospital of North Midlands, Stoke-on-Trent, UK
Objectives: Proprionibacterium acne is a Gram-positive pleomorphic
preferentially anaerobic bacillus. Previously thought to be nonpathogenic, it is now acknowledged as a cause of postoperative
wound infections especially with surgical implants.
Design: Retrospective review.
Methods: Retrospective review of post-craniotomy infections
(2011–2015) was conducted. Only cases requiring surgical intervention were included. Prolonged microbiology cultures (two weeks)
from deep seated collections and bone flap were done. Cases
where P. acne was isolated as a single pathogen were examined
separately. A multivariate analysis was conducted for fever, CRP,
WCC, and overt wound infection signs. Other examined variables
included the original pathology, antimicrobial therapy and length
of hospital stay.
Results: 45 cases were included (overall post craniotomy infection
rate of 3%), age was (average ± STD) 58 ± 12 years with M: F ratio
of 32:20. P. Acne was the most common single pathogen (30%).
The interval since the original craniotomy (median (range)) was 6
week (2–1352). Overall, cases with P. acne appeared to have less
raised WCC and CRP compared with other causative pathogens (8
and 50 Vs. 11 and 55, respectively. p >0.05). Clinically, 60% patients
with P. acne had no overt signs of wound infection versus 20% for
other pathogens. In all cases there was radiological evidence of
pathological enhancement and/or collection.
Conclusions: P. acnes can be difficult to isolate because of its low
virulence, slow growth and anaerobic requirements. A routine clinical assessment is not enough to exclude infection. Clinician should
have low threshold for neuroimaging. The authors recommend
aggressive management for these cases even when the clinical picture is very mild.
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TP1-9: Magnetic resonance perfusion imaging with arterial
spin labelling in the multimodal assessment of suspected
space occupying lesions
A. Silva*, D. Parikh*, K. Sherlala and S. Joshi
University Hospital of Coventry and Warwickshire,
Coventry, UK
*Equal first authors.
Objectives: Arterial spin labelling (ASL) is a non-invasive technique
of magnetic resonance (MR) perfusion imaging. The range of applications of ASL in neurosurgery have increased and the information
provided can be unique and complimentary to other MRI sequences. Yet, it is still not in widespread routine clinical use. We aim to
illustrate the utility of routine ASL imaging as part of the multimodal assessment of suspected space occupying lesions.
Methods: Retrospective illustrative case series showcasing the utility of ASL imaging since its routine clinical use at our institution.
Results: Patient PR: posterior fossa haemorrhage where ASL helped
to identify an underlying tumour. Patient SW: suspected tumour
where ASL helped to identify an abscess. Patient RB: Suspected
abscess based on DWI found to be metastasis using ASL. Patient
MT: suspected metastasis which histologically was found to be
toxoplasmosis. Retrospectively, low perfusion on ASL supported
histology. Patient JA: ASL-guided biopsy yielding anaplastic astrocytoma prevented potential undergrading of tumour.
Conclusions: ASL can be used in differentiating infective lesions
from neoplastic, including in circumstances of diagnostic difficulty
such as in immunodeficiency and tumours within haematomas.
Furthermore, increased perfusion on ASL can help detect early
high-grade change in low-grade tumours and aid surgical targeting
and oncological management. ASL is a useful technique for multimodal evaluation of intracranial SOLs and should be considered
routinely.

TP1-10: Predictors of repeat drainage of intracranial
infection: a single centre experience
D. Henderson, M. Nowell, D. Rajeshekar, K. Bhatt and
P. Whitfield
Derriford Hospital, Plymouth, UK
Objectives: To identify factors predictive of repeat surgical drainage for intracranial infection.
Design: Single centre case control study.
Subjects: Total sample size = 66. Adult patients managed operatively for intracranial infection in Plymouth, United Kingdom. 64%
were male, 36% female. Mean age was 52 (18–86).
Methods: Retrospective data collection using clinical case notes
and radiology reports. Statistical analysis utilised the unpaired t-test
and Fishers exact test. A p value < 0.05 was considered significant.
Results: The intracranial infections were solitary brain abscesses in
57%, multiple abscess in 17% and empyema in 26% of patients.
The aetiology was contiguous in 21%, haematogenous in 11%,
post-operative in 14% and unknown in 54% of patients. 19/66
(29%) required further surgical drainage. Age, GCS at presentation,
diabetes, smoking, pre-operative CRP, aetiology, type of intracranial
infection were not significant predictors of need for repeated
neurosurgery. Patients who underwent burr hole aspiration were
more likely to require repeat intervention than those that underwent craniotomy and excision, however this was not statistically
significant (32% versus 15%, p>0.05). Patients who underwent
repeat surgical drainage were significantly more likely to have
Streptococcal species identified as the causative organism from the
biopsy material (84% [16/19] versus 26% [12/47] p<0.001).
Conclusions: In our experience, patients with Streptococcal positive
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intracranial infections are more likely to require repeat surgical
drainage.

TP1-11: Unlocking neuroimaging for medical students: a
self-taught eTutorial
I. E. Koha, O. Rominiyib and Y. Al-Tamimib
a
University of Sheffield Medical School, Sheffield, UK; bSheffield
Teaching Hospitals NHS Foundation Trust, Sheffield, UK
Objectives: Formal neuroimaging teaching for medical students on
neurosurgical placements is often limited; this can result in missed
opportunities, particularly during the ‘morning X-ray MDT’. We created a local, adaptable eTutorial to provide students with a functional knowledge of reading CT and MRI scans to enhance their
learning while on placements.
Design: The course includes an introduction to the fundamentals
of CT and MRI imaging. The student is orientated to surgically relevant anatomy through use of axial scans with features of interest
depicted on the corresponding slices of sagittal and coronal views.
Subsequently, case studies and self-assessments are used to
emphasize key concepts in neurosurgical practice.
Subjects: The eTutorial is designed as a familiarization tool. It will
be administered to new cohorts of students starting neurosurgical
placements (late 2016).
Methods: The eTutorial was designed and built locally to ensure it
can be updated in a contemporaneous fashion and remain highly
responsive to the learning requirements of our students. Images
were sourced from anonymised local scans and input from the
neurosurgical and neuroradiology teams was utilised to ensure
relevance and accuracy.
Results: This self-taught, interactive programme can be easily
incorporated into medical student neurosurgical placements.
Conclusions: Local design and implementation of an eTutorial is
feasible and represents a powerful, adaptable tool to supplement a
basic understanding of neuroimaging for students on neurosurgical
placement.

MAIN SESSION 2: THURSDAY 22 SEPTEMBER
POSTERS
TM2 – Poster presentations

TM2-1: Endoscopic resection of a third ventricular pilocytic
astrocytoma with pilomyxoid features in an 86-year-old
patient
C. Calabria, A. S. Pandit, J. P. Lavrador, J. Tailor, I. Bodi,
S. Bassi, C. Chandler and B. Zebian
King's College Hospital, London, UK

TM2-2: Persistent sudden agonising headache: Case
presentation and lessons learnt
M. J. Asha, M. Bushra and A. Shaw
University Hospital of North Midlands, Stoke-on Trent, UK

TM2-3: DNACPR orders in neurosciences patients
S. Talibi and R. A. Hussain
University Hospital Coventry & Warwickshire, Coventry, UK

TM2-4: Constipation causing shunt dysfunction and raised
intracranial pressure
N. Kalyal, H. Hasegawa, F. Hogg, M. Mahdi-Rogers and
B. Zebian
King's College Hospital, London, UK

TM2-5: Unilateral microsurgical telovelar approach for
resection of a superior medullary velum cavernoma
C. Brogna and C. Tolias
King's College Hospital, London, UK
TM2-6: Safety and efficacy of web devices: clinical and
radiological follow-up
S. Jadoon, Z. Hashim, S. Shaw, H. Brydon, S. Nayak
and C. Jadun
University Hospitals of North Midlands, Stoke-on-Trent, UK

TM2-7: Immune infiltration of tumour microenvironment
following immunotherapy for glioblastoma multiforme
G. Sokratous, S. Polyzoidis and K. Ashkan
King's College Hospital NHS Trust, London, UK

TM2-8: IDH-1 status and thromboembolic events in
patients with glioblastoma
A. Alya, L. Glancza, F. Smithb and S. Smitha
a
Queens Medical Centre, Nottingham, UK; bDerby Teaching
Hospitals NHS Foundation Trust, UK

TM2-9: Introducing an advanced functional neuroimaging
service in a tertiary neurosciences centre: our 3-year
experience
A. Kawsara, J. Herbertb, M. Hartleyb, R. Flinthamb,
N. Daviesb, V. Sawlanib and R. Chelvarajaha
a
Department of Neurosurgery, Queen Elizabeth Hospital,
Birmingham, UK; bDepartment of Neuroradiology, Queen
Elizabeth Hospital Birmingham, UK
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TM2-10: Causation or coincidence? Glioma at the site of
previous epilepsy surgery
V. Giannakakia, A. Soltha, C. Nicholsona, A. Joshib and
A. Jenkinsa
a
Department of Neurosurgery, Royal Victoria Infirmary,
Newcastle upon Tyne, UK; bDepartment of Neuropathology,
Royal Victoria Infirmary, Newcastle upon Tyne, UK

TM2-11: Quantification of outcomes in pituitary surgery
N.I. Phillipsa, T. Garrettyb and P. Nixc
a
Department of Neurosurgery, Leeds General Infirmary, Leeds,
UK; bClinical Specialist Orthoptist, St James Hospital, Leeds;
c
Department of ENT, Leeds General Infirmary, Leeds, UK

TM2-12: A rare case of adult posterior fossa syndrome in a
sporadic posterior fossa hemangioblastoma
K. V. Prasanna and C Bolger
Beaumont Hospital, Dublin, Ireland
TM2-13: Acute spinal subdural hematoma following
lumbar discectomy surgery: rare complication of dural tear
C. Makawita, M. Okashaa, F. Hassanb and O. Majora
a
Department of Neurosurgery, Royal Victoria Infirmary,
Newcastle Upon Tyne, UK; bTrauma and Orthopaedics, Royal
Victoria Infirmary, Newcastle Upon Tyne, UK

TM2-14: Remote cerebellar haemorrhage following
intradural spinal tumour resection: a case report and
literature review
T. Doke, D. Boeris and F. Johnston
Atkinson Morley Department of Neurosurgery, St George's
Hospital, London, UK

TM2-15: The lumbar spine bronchogenic cyst: should the
neurosurgeon operate?
O. Walsha, V. Kandulaa, S. Talibia, H. Qureshia,
M. Careyb and N. Tzerakisa
a
University Hospital of North Midlands, Stoke-on-Trent, UK;
b
Department of Pathology, University Hospitals Birmingham,
Birmingham, UK

TM2-16: Procalcitonin Levels – a useful guide for assessing
treatment response in infective spondylo-discitis
F. T. Rasul, S. Kapoor and D. Bell
Kings College Hospital, London, UK
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MAIN SESSION 3: THURSDAY 22 SEPTEMBER
TM3 – Vascular
TM3-1: Diagnostic yield of delayed MRI and MR
angiography in angiogram negative spontaneous
subarachnoid haemorrhage
K. Z. Thant, D. Kamdar, C. Jadun and H. Brydon
Royal Stoke University Hospital, Stoke-on-Trent, UK
Objectives: Initial digital subtraction angiography (DSA) fails to
reveal a cause in approximately 15% of spontaneous subarachnoid
haemorrhage (SAH) cases. Delayed MRI brain and MR angiography
(MRA) are commonly employed in UK neurosurgical units to
exclude angiographically occult vascular lesions in such cases of
angiogram negative SAH. We assessed the diagnostic yield of
delayed MRI and MRA in patients with spontaneous angiogram
negative SAH at our unit.
Design: Retrospective single-centre analysis.
Subjects: All patients diagnosed with spontaneous SAH who had
negative initial DSA, over a 4-year period, from 2012 to 2015
inclusive.
Methods: From our angiography database, all angiogram negative
SAH cases from 2012 to 2015 were retrospectively identified,
images and case records examined to identify patients who underwent a delayed MRI.
Results: 84 patients with angiogram negative SAH were identified: 46 men, 38 women and mean age 54.2 (range 23–76). 24
of them had an additional DSA and causative aneurysm was
identified in 1. Of the remaining 83 patients, 49 (59%) had a
delayed MRI (MRI and MRA in 37 patients and MRI brain only in
12 patients). In 1 patient, a small 2mm bleb in the right internal
carotid artery was identified; awaiting further DSA evaluation.
Mean time to delayed MRI was 68.2 days (range 18–187 days).
One patient had a rebleed again with subsequent negative DSA
and delayed MRI and MRA.
Conclusions: Delayed MRI and MRA has a low yield (2%) in angiogram negative SAH and performing them routinely is probably
unnecessary.

TM3-2: Diagnosis and management of intracranial dural
arteriovenous fistulas: a 10-year single-centre experience
K. Z. Thant, A. Thomas and J. Dhir
Queen Elizabeth Hospital Birmingham, Birmingham, UK
Objectives: Intracranial dural arteriovenous fistulas (DAVFs) are rare
and challenging conditions in vascular neurosurgery. We report on
our centre series of DAVFs over a 10-year period.
Design: Retrospective single-centre case series
Subjects: All patients diagnosed with DAVFs at our unit over a 10year period from 2004 to 2014 inclusive.
Methods: Retrospective review of images and case records to
assess the presentation, treatment modality, angiographic cure
rate, complications and outcome.
Results: 85 DAVFs in 76 patients (39 male, 37 female) with mean
age 60.1 were identified. Cortical venous reflux (CVR) was present
in 52 cases (21 Borden II, 31 Borden III). 40(52.6%) patients had
aggressive clinical presentation (25 intracranial haemorrhage, 15
non-haemorrhagic deficits). Most patients, 64(84.2%) were treated
endovascularly; 2 had surgery; 5 had combined endovascular treatment and surgery; 1 had endovascular and radiosurgery. 4 were
managed conservatively. Complete obliteration of DAVF was

492

PROCEEDINGS

achieved in 61 patients (84.7%) and obliteration of CVR in 64
(88.9%). 93.4% of patients were mobile independently or with aid
at discharge and were discharged home. Complications occurred in
20 cases (26.3%): stroke (6), retained microcatheter (6), cranial nerve
deficits (2), PE (2), sinus thrombosis (1), wound leak (1), CSF leak
(1), carotid dissection (1).
Conclusions: Multimodality treatment of DAVFs, with endovascular
treatment as first choice, had high rate of cure. Despite this, significant complications such as stroke are still notable.

TM3-3: Dorsal sidewall aneurysms amenable to direct
repair: when is a blister not a blister?
G. Y. H. R. Evans, M. Amarouche and D. C. Walsh
King's College Hospital London, UK
Objectives: Blood blister-like aneurysms (BBA) are defined as small,
thin-walled aneurysms located on dorsal or side-walls of nonbranching segments of vessels. Complex reconstructive solutions
are advocated on the presumption most are false aneurysms
unsuited to direct repair.
Design: To assess intraprocedural rupture, rebleeding, complications and clinical outcome of surgically treated aneurysms meeting
radiological diagnostic criteria for BBA.
Methods: Retrospective review of consecutive cases surgically
treated by a single neurovascular surgeon between 2009 and 2016.
Results: Fourteen patients were identified. One had two BBA.
Twelve patients had SAH with WFNS grade I (5), II (5), III (1) and V
(1). CTA was diagnostic in 11 cases whilst three required DSA.
Aneurysm locations were ICA (2), A1 (3), A2 (2), A1/A2 (1), BA (3),
ACoA (2) and M1 (2). Treatment modalities were clipping only (11),
clipping and wrapping (2), wrapping only (2). One patient underwent attempted endovascular treatment prior to clipping. There
was one intraprocedural rupture. Postoperatively, two patients had
DIND, 1 had ventriculitis and required VPS, 1 had lenticulostriate
infarct and 1 had DVT. Median duration of follow up was 26
months [1 to 74] with no rebleeding. Nine patients had MRS outcome available at 12 months with MRS of 0 (4), 1 (4) and 4(1). One
patient died of respiratory failure.
Conclusions: We hypothesise that small, dorsal side-wall aneurysms are frequently amenable to direct repair if explored and not
all constitute false aneurysms.

TM3-4: National survey of Neurosurgeons and Stroke
Physicians on decompressive hemicraniectomy for
malignant middle cerebral artery infarction
P. Basu, H. Jenkins, K. Tsang and V. N. Vakharia
Charing Cross Hospital, London, UK
Objectives: Malignant middle cerebral artery syndrome (MMCAS)
carries high mortality and morbidity. Studies have evaluated the
use of decompressive hemicraniectomy (DHC) in MMCAS. The
National Institute for Health and Care Excellence (NICE) has set criteria for selection of patients for DHC in MMCAS. We set out to survey the attitudes and practice of Neurosurgeons and Stroke
Physicians within the UK towards DHC in MMCAS.
Design: Observational study.
Subjects: UK-based Consultant Neurosurgeons and Stroke
Physicians.
Methods: An SBNS- and BASP-approved electronic survey of 10
questions was disseminated through members covering contentious issues surrounding current decision making for management
of MMCAS.
Results: 78 responses, from 51 Neurosurgeons and 27 Stroke
Physicians, were included in final analysis. 54% and 24% of all

respondents would recommend DHC in patients aged 60–70 and
70–80 years, respectively. 60% would advocate surgical intervention
between 48–72 hours and 27% beyond 72 hours. 36% indicated
DHC with pre-operative GCS 15/15. These findings do not conform
to current NICE guidelines. Stroke physicians were statistically more
likely to recommend DHC in patients over 60 years (p = 0.032) and
in those with dominant multi-territorial infarcts (p = 0.042).
Conclusions: Our survey results suggest that UK-based
Neurosurgeons and Stroke physicians may recommend DHC in
MMCAS in patients who are currently outside the criteria set by
NICE. In view of our results and recent trials, it is important to consider whether NICE guidelines are outdated.

TM3-5: Verification of Szklener’s predictive model for poor
grade subarachnoid haemorrhage and its application in
NHS
S. Mohamed, D. Bhargava, F. Convery, A. Visca and
C. McMahon
The Walton Centre, Liverpool, UK
Objectives: Poor grade subarachnoid haemorrhage patients represent a unique cohort with the lack of clear treatment protocol.
Most neurosurgical units in the UK will manage them at local hospital until they make a significant recovery; this period can put
them at higher risk of rebleed. Recent paper by Szklener has come
up with a scale for prognostication in this subgroup of patients.
We wanted to check the validity of this scale in our patient population and see if this scale can be used to guide early patient transfer
and aggressive management at the Neurosurgical unit with judicious use of resources.
Design: A retrospective review of neurosurgical referral database
and clinical data.
Subjects: Patients with poor-grade aneurysmal SAH.
Methods: We retrospectively reviewed our referral database for all
poor grade aSAH patients referred over 6 months. Demographic
information, Fisher and WFNS scores, admitting leucocyte count
and outcome information as per MRS were obtained. These were
scored as per the scale suggested by Szklener.
Results: A total of 36 poor-grade subarachnoid patients were
referred over the study time frame. 7 patients were accepted for
admission to Neurosurgery ITU. Overall 3 patients made meaningful
recovery (GOS >3). The model predicts unfavourable outcome in
96% of patients with a score >7. Our cohort showed unfavourable
outcome in 92% of patients with a score >7.
Conclusions: The suggested scale seems to well predict the likelihood of poor outcome, further evidence is required to put this
scale to clinical use.

TM3-6: The weekend effect: a single centre’s experience of
introducing a Saturday coiling service for SAH
B. Cheserema, M. Awana, J. Madiganb, A. Cliftonb and
M. Crockerb
a
St Georges Medical School; bSt Georges Hospital, London, UK
Objectives: To assess the effect of a Saturday coiling service on
time to treatment and outcomes of SAH patients.
Design: Retrospective review.
Subjects: All patients referred with the diagnosis of SAH.
Methods: We reviewed all the patients referred with a diagnosis of
SAH from January 2014–April 2016. We then reviewed the effect of
the availability of a Saturday coiling service on time to treatment,
length of stay (LOS) and procedural complications for patients
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presenting on a Friday or Saturday.
Results: We had a coiling service on 55/122 (45%) Saturdays. 108/
439 SAH patients presented on a Friday (57) or Saturday (51). 73
patients had an aneurysm secured by coiling (56) and clipping (17).
14/56(25%) were coiled on a Saturday with an average LOS of
18.86 (4–68) compared to those coiled in the weekday who had an
average LOS of 22.5 (7–124) days. 18/25 patients presenting on a
Friday were secured within 24 hours; 6/31 patients presenting on
Saturday were secured within 24 hours.
Conclusions: Provision of a Saturday coiling service effectively provides for patients presenting on a Friday with SAH, but still leaves
an appreciable service gap. We suggest that 7-day per week service
is the only proper provision and that networked solutions must be
sought.

TM3-7: Hyponatraemia in aneurysmal subarachnoid
haemorrhage (aSAH): a completed audit cycle with
addition of a simple medical intervention to the
management protocol
S. Constantinou, P. M. Garrity, H. Simms and
A. Abouharb
Royal Victoria Hospital, Belfast, UK
Objectives: Audit to retrospectively identify the incidence of hyponatraemia in patients admitted to our unit with aSAH.
Subsequently, by introducing a single intervention we re-audited
the incidence of hyponatraemia.
Methods: Retrospective audit of clinical records for hyponatraemia
and inpatient stay of all patients with WFNS Grade 1 and 2 aSAH
admitted from January to October 2015 (Phase I). Modification of
the protocol for management of aSAH to include treatment with
oral sodium chloride tablets (Slow Na) 1200mg, 3 times a day and
re-audit of all new patients admitted from December 2015 to April
2016 (Phase II) We have considered Mild hyponatraemia
130  Na < 135, moderate 120  Na < 130 and severe Na < 120
Results: Phase I: Total number of 59 patients. 47 patients (79.7%)
developed hyponatraemia; 26 patients (44.1%) had mild hyponatraemia, 21 patients (35.6%) had moderate hyponatraemia. Mean
duration of inpatient stay was 18.1 days Phase II: 23 patients
included, of which 7 patients (30.4%) developed hyponatraemia, all
had mild hyponatraemia. No patient developed hypernatraemia.
Mean duration of inpatient stay was 14.8 days.
Conclusions: Our audit suggests that the addition of oral Sodium
tablets to the management protocol of SAH significantly improve
hyponatraemia incidence. Furthermore, there appears to be an
improvement in hospital inpatient stay with financial benefits to
hospitals. Although our results are encouraging, longterm followup will strengthen the clinical evidence supporting this medical
intervention.

TM3-8: Endovascular management of multiple intracranial
aneurysms in subarachnoid haemorrhage
M. Lima, P. O'Hallorana, R. Lukaa, N. Fanningb,
G. Wyseb, C. Lima, G. Kaara and M. O'Sullivana
a
Department of Neurosurgery, Cork University Hospital, Cork,
Ireland, bDepartment of Neuroradiology, Cork University
Hospital Cork, Ireland
Objectives: To demonstrate that delayed coiling of unruptured
aneurysms in patients with multiple intracranial aneurysms (multiple aneurysms) with SAH is safe.
Design: Retrospective cohort study.
Subjects: All patients with aneurysmal SAH treated with coiling
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between 2008 and 2015 were included and patients with traumatic
etiologies, previous treatment of intracranial aneurysms, or concomitant confounding vascular pathology were excluded.
Methods: Patients were divided into those with single aneurysms
and those with multiple aneurysms. All patients underwent coiling
of their ruptured aneurysm. Those with multiple aneurysms were
divided into those who had their unruptured aneurysms treated in
the same sitting, those who had delayed treatment, and those who
were only observed. Complication rates and mRS at final follow up
were compared. The Student t-test, Chi-square test, Fishers exact
test, and Mann–Whitney U-test were used for statistical analysis.
Results: A total of 271 patients were included, 196 had single
aneurysms and 75 had multiple aneurysms. There was no significant difference in mRS between the groups at a mean length of
follow up of two years. Patients with multiple aneurysms were at
increased risk of operative failure (p = 0.022) and this occurred
mainly in the group treated in a single sitting (p = 0.002). Patients
with multiple aneurysms were also at increased risk of death and
rupture but due to their rarity this was not statistically significant.
Conclusions: SAH patients with multiple aneurysms are a high risk
group and those treated in a single sitting are at higher risk of
endovascular operative failure.

TM3-9: Safety and efficacy of flow-diverter stents: clinical
and radiological follow-up
S. Jadoon, Z. Hashim, S. Shaw, H. Brydon, S. Nayak
and C. Jadun
University Hospitals of North Midlands, Stoke-on-Trent, UK
Objectives: The aim of our study was to compare the safety and
efficacy of flow diverter stents undertaken in our unit to larger
multi-center studies.
Design: A retrospective cohort study.
Subjects: Of the aneurysms treated, 95.6% arose from the internal
carotid arteries. Two aneurysms were treated acutely whilst the
majority were electively stented. Mean age of patients was 54 of
which 78% were female. Mean aneurysm size was 11.2 mm.
Methods: All anterior and posterior circulation aneurysms treated
with flow diverter stents between October 2013 and April 2016
were included (in total 23 cases). Procedure-related complications,
both acute and delayed were recorded. Re-admissions to hospital
with related symptoms, modified Rankin Scale (mRS) at 2 months
and radiological follow up at 6 months were also recorded.
Results: Technical success was achieved in 95.6% at first procedure. Major complications during admission occurred in 17.4%. Only
4.3% had long-term neurological sequelae post-procedure. Minor
complications occurred in 17.4%. Delayed complications culminated
in re-admission in 13% of patients. The average mRS at 2-month
follow up was 0.5. At 6 months, complete occlusion was confirmed
radiographically in 66.7% (8 out of 12 patients have so far been
scanned). There were no mortalities.
Conclusions: Our long-term complication rate is 4.3% with a mortality of 0%, which is grossly comparable .Whether these can be
replicated with an increasing volume of patients remains to be
seen.

TM3-10: The incidence of spreading depolarisations in
ischaemic brain injury using non-invasive near-infrared
spectroscopy
G. Fatania and A. Strong
King's College Hospital, London, UK
Objectives: Spreading depolarisations (SD) occur spontaneously in
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ischaemic cortex and are implicated in the evolution of the ischaemic penumbra. Subsequent enlargement of the ischaemic lesion
causes worse neurological outcomes. Monitoring for SDs is solely
performed through invasive electrocorticography (ECoG), which is
located when a patient requires emergency surgery. SDs can cause
significant haemodynamic changes which may be amenable to
non-invasive monitoring. This study seeks to develop such a technique using near-infrared spectroscopy (NIRS). NIRS allows surrogate measure of cerebral blood flow by inferring changes in the
concentration of oxyhaemoglobin and deoxyhaemoglobin.
Methods: Five ischaemic brain injury patients requiring emergency
neurosurgery (4 retrospective, 1 prospective and monitored with
ECoG) underwent concomitant NIRS monitoring. The NIRS data
were analysed for significant haemodynamic response to SDs.
Results: In total, three ECoG-confirmed SDs occurred during NIRS
monitoring, each in a different patient. Two acute (one minute)
hypoperfusion responses were seen after an SD in one patient.
One acute (one minute) hyperperfusion response was seen after an
SD in one patient. Three subacute (20 minute) hypoperfusion
responses were seen across two patients.
Conclusions: These preliminary data are promising that NIRS can
be used to assess the haemodynamic responses secondary to SDs.
More data are required to characterise the responses, which could
lead to a novel non-invasive monitoring technique.

TM3-11: Diagnosis and management of acute stroke in a
non-specialist centre within the London Stroke Pathway
E. Daltona and D. Epsteinb
a
Addenbrooke’s Hospital, Cambridge, UK; bBarnet Hospital,
Royal Free London NHS Foundation Trust, UK
Objectives: To compare diagnosis and management of acute
stroke with the stroke pathway protocol and deliver improvements.
Design: Completed clinical audit cycle comprising pre-intervention
retrospective cohort study, intervention and post-intervention prospective cohort study.
Subjects: Patients admitted to the neurology ward with a diagnosis of stroke.
Methods: A retrospective review of patient notes was conducted
for all patients admitted to the neurology ward with a diagnosis of
stroke during the period August 2014 to January 2015.
Recommendations for change were presented and circulated in
February 2015. The audit was repeated prospectively for the period
March to May 2015.
Results: Missed diagnoses of stroke reduced from 60% to 31%.
Time from presentation to diagnosis improved from 1.286 days
[95%CI 0.3678–2.204] to 0.077 days [95%CI 0–0.24] and time from
presentation to admission to the stroke ward improved from 3.357
days [95%CI 1.811–4.903] to 0.833 days [95%CI 0.377–1.289].
Conclusions: Diagnosis of stroke is often delayed when patients
present to a non-specialist hospital. Raising awareness of local
stroke guidelines can significantly improve rates of stroke diagnosis
and access to relevant care.

PARALLEL SESSION 2: THURSDAY 22 SEPTEMBER
TP2 – Oncology
TP2-1: 3-Year institutional retrospective case series of WHO
Grade II gliomas and correlation of seizures, lobar location
and IDH-1 mutation (2012–2015)
S. Lammy and A. Grivas

Institute of Neurological Sciences, Glasgow, Scotland, UK
Objectives: To assess the correlation of World Health Organisation
(WHO) Grade II gliomas to seizures, lobar location and IDH-1
mutation.
Design: 3-year retrospective case series.
Subjects: Pathologically proven WHO Grade II glioma (2012–2015).
Methods: We searched case notes in NHS Greater Glasgow &
Clyde and Scottish National PACS.
Results: 26 patients (male/female ratio 1:1.36). Mean age was 37yrs
(seizure: 31yrs. no seizure: 36yrs [range: 21–66 yrs]). Seizures
occurred in 73.7%. Of these 57.8% had generalised seizures, 31.5%
had partial seizures, 10.5% had generalised and partial seizures.
Postoperatively 15.8% had ongoing seizures. Headache occurred in
53.8% (of these 50% had headache and seizures). Focal neurological deficits (FNDs) occurred in 15.3% (of these 75% had FNDs
and seizures). Anatomically there were 61.5% frontal, 26.9% temporal and 11.5% parietal lesions. Of these 42.3% were diffuse astrocytomas, 34.6% oligodendrogliomas and 23.0% were fibrillary,
geminocystic or undifferentiated. IDH-1 mutation occurred in 76.9%
patients (80% of these had seizures). Of these 70% were frontal,
20% temporal and 10% parietal. This represented 87.5%, 57.1%
and 66.7% of each lobe. Conversely, 84.2% of patients having a
seizure had a mutation. Seizure location was 68.4% frontal, 26.3%
temporal and 5.3% parietal. This represented 81.3%, 71.4% and
33.3% of each lobe.
Conclusions: This confirms a correlation between 1) IDH-1 and
incidence of seizures (p  0.05) 2) IDH-1 and frontal lesions
(p0.05) and 2) seizures and frontal location (p  0.05).

TP2-2: Thirty-day readmissions in skull base surgery: are
they preventable?
M. Makwana and C. Hayhurst
University Hospital of Wales, Cardiff, UK
Objectives: Thirty-day readmission has become a significant
healthcare metric reflecting the quality of care and on the cost of
service delivery. There is little data on the impact of complications
following skull base surgery (SBS) on emergency readmission.
Identifying modifiable risk factors for readmission may improve
care and reduce cost.
Design: Single centre retrospective cohort study.
Subjects: A consecutive series of 115 patients who underwent
open or endoscopic SBS by a single surgeon between 2011 and
2016. Patients with pituitary adenoma were excluded.
Methods: Records were reviewed for patients who underwent SBS
between Jun 2011 and Mar 2016. The diagnosis, procedure, complications and length of stay (LOS) were recorded. Readmission to the
neurosurgical department or regional hospitals was either noted
prospectively or the patient contacted. Cause and length of
readmission was documented.
Results: Of the 115 cases, 11 (10%) were readmitted within 30 d.
Common causes for readmission overall included CSF leak 8(24%),
infection 6(18%), hyponatraemia 3(9%), vascular 3(9%), pseudomeningocoele 2(6%). The median initial LOS was 6d (SD 7.8d).
Readmission occurred between 2 and 7 d. There were 20(17%)
minor and 7(6%) major complications. Of these, 14(12%) were
avoidable and 13(11%) unavoidable.
Conclusions: The rate of 30-day readmissions is in line with published data. SBS is a high-risk subspecialty and CSF related complications remain frequent. A reduction in CSF leak rates will reduce
readmission, but may increase the initial length of stay.
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TP2-3: Trends in performance status following radical
resection of high grade brain tumours
R. A. Hussaina, J. Glasbya, M. Zabena, R. Vemarajua,
P. Singhb and C Hayhursta
a
University Hospital Wales, Cardiff, UK; bUniversity Hospital
Coventry and Warwickshire, Coventry, UK
Objectives: To document trends in performance status (PS) following radical resection of high-grade brain tumours and the impact
on overall survival.
Design: Prospective cohort study of patients undergoing craniotomy for maximal safe resection of primary and metastatic brain
tumours between 2013 and 2014.
Subjects: 96 patients accepted for surgery. 19 (20%) underwent
biopsy and 77 patients underwent craniotomy with an intention of
maximal safe resection.
Methods: The PS were recorded at 4 intervals: pre-operative, day 1
post-op, discharge and at 2 weeks.
Results: Of 77 patients, 35 were males and 42 female. Median age
was 61. Fifty-one patients had primary and 26 had metastatic
tumours. The PS improved in 3 on day 1, 16 at discharge and 22 at
2 weeks. PS remained unchanged in 60 patients on day 1, 49 at
discharge and 50 at 2 weeks. PS deteriorated in 14 on day 1, 12 at
discharge and 5 at 2 weeks. PS improved significantly at 2 weeks
(p = 0.03). The rate of sustained PS decline was 6%. In the metastatic group median survival where PS was unchanged or improved
is 20.7 months versus 6.24 months in those who declined. Similarly,
in the primary group median survival in those who improved or
were unchanged was 21.9 months versus 0.16 months if PS
worsened.
Conclusions: PS can decline temporarily following craniotomy but
improves at discharge and at 2 weeks, in the majority of patients.
Offering surgery with intent of radical tumour clearance appears
safe, but where PS worsens there is a significant reduction of overall survival.

TP2-4: Risk of recurrence of meningiomas in children and
young adults
C. A. Mitoko, P. Leach and C. Hayhurst
University Hospital of Wales, Cardiff, Wales
Objectives: Meningiomas presenting in children and young adults
are rare. Recurrence rates in this group are consequently poorly
defined, with little known regarding identifiable patient and disease
predisposing factors. This study aimed to investigate the risk of
recurrence of meningiomas in children and young adults who had
complete resection of primary intracranial meningiomas.
Design: Retrospective analysis.
Subjects: Patients 30 years at symptom onset who had surgical
resection of a de novo intracranial meningioma from 2000 to 2014.
Methods: Retrospective case note analysis of eligible patients was
performed and data collected on patient and tumour
characteristics.
Results: Of the patients included in the study, 9/13(69.2%) were
female and 4/13(30.8%) were male. Mean age was 21.8 years.7/13
(53.8%) patients presented with seizures and 4/13(30.7%) with focal
neurological deficit. Convexity meningiomas were common in 7/13
(53.8%), followed by skull base in 3/13(23.1%), parafalcine in 2/13
(15.3%) and intraventricular in 1/13(7.7%) patient. Gross macroscopic resection was achieved in 9/13(69.2%) patients of which 3/
13(23.1%) presented with tumour recurrence within 12–19 months
of surgery and were histologically identified as Atypical WHO
Grade II tumours in 2/3(66.7%) patients.
Conclusions: Our results suggest a higher rate of recurrence in
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children and young adults following complete surgical resection of
meningiomas with atypical subtype predominance. Further biological research is required to understand the natural history of disease in this rare group.

TP2-5: Is cavernoma actually a benign vascular
malformation?
G. Sokratousa, I. Ughratdarb, R. Selwaya, S. Al-Sarraja
and K. Ashkana
a
King's College Hospital, London, UK; bUniversity Hospitals
Birmingham, UK
Objectives: We present the case of a 71-year-old patient with
known multiple cavernomas over many years in whom one lesion
showed rapid expansion in size. We review the literature in order
to identify similar cases and also propose chronic inflamation due
to the presence of the cavernoma as a possible causative mechanism for malignant transformation.
Design: Literature review and case report.
Subjects: Cavernoma, Glioblastoma Multiforme.
Methods: Literature review was performed through the databases
MEDLINE, PubMed and google scholar using keywords ‘cavernoma,
high-grade glioma, glioblastoma, transformation’. We also present a
recent case from our department.
Results: Review of the literature revealed three cases with known
cerebral cavernous malformations that transformed to glioblastoma
multiforme. All cases were over the age of 60 years with imaging
confirming rapid growth in the lesion.
Conclusions: We conclude that although rare, rapid expansion of
existing cavernoma should be treated as suspicious for transformation into other tumour types and propose adding the possibility
of chronic inflammation in the surrounding brain caused by microbleeds and haemosiderin deposition from the cavernoma to the
list of possible causes of malignant transformation.

TP2-6: Metastasis of primary anaplastic oligodendroglioma:
case report and literature review
S. J. Kelly, L. C. Wong, J. Tailor, C. Brogna, F. Verghani,
R. Gullan, R. Bhangoo and K. Ashkan
King's College Hospital, London, UK
Objectives: To present a case report and literature review of WHO
grade III anaplastic oligodendroglioma that re-presented with
metastasis.
Design: A case report of metastatic anaplastic oligodendroglioma
with a comprehensive review of all cases published in the literature
to date.
Subjects: A 41-year-old patient was diagnosed with vertebral
metastases 8-months after surgical debulking of a right frontal lobe
anaplastic oligodendroglioma. Literature review includes patients
who were diagnosed and treated for anaplastic oligodendroglioma,
who subsequently developed intracranial or extracranial metastasis.
Tumours that did not meet WHO criteria for Grade III oligodendroglioma were excluded.
Methods: The case history, pathology and subsequent management are described. Articles for literature review were searched
through
PubMed
by
these
keywords:
‘Anaplastic
Oligodendroglioma’, ‘metastasis’, ‘extracranial’, ‘intracranial'; and
examination of the references of the articles found.
Results: A review of the current literature (earliest record being
1951) shows a total of 59 cases worldwide of metastatic anaplastic
oligodendrogliomas. Our study shows a predilection for bone and
bone marrow metastasis. No significant associations were found
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with age, gender, timing of metastatic spread or oncological treatment post-resection.
Conclusions: Bony metastasis of anaplastic oligodendroglioma is
rare, and can occur many months after surgical resection, despite
adjuvant systemic chemotherapy. Clinicians should therefore
remain alert of this possibility.

TP2-7: Change in skull base practice: management of
vestibular schwannomas
A. F. Alalade, N. Brown, S. Saeed and R. Bradford
The National Hospital for Neurology and Neurosurgery,
London, UK
Objectives: The management of vestibular schwannoma (VS) continues to evolve dramatically over the years. Early diagnosis, multidisciplinary mode of management, improved diagnostic resources
and availability of different management modalities have changed
the management. We report our experience in the multidisciplinary
management of VS at our skull base clinic over the past 5 years,
and compared to the management in the 22 years preceding this.
Subjects: Patients with VS from 2011 to 2016.
Methods: From 2011 to 2016, we have maintained a database of
patients with VS who have been managed by one Skull Base team
across two tertiary neurosurgical institutions. This comprises 494
patients.
Results: Primary treatment was checked in all cases. Retrosigmoid
approach (RS) was used in 64 patients (12.9%), translabyrinthine
approach in 70 patients (14.1%), stereotactic radiosurgery (SRS) in
103 cases (21%) and surveillance in 176 cases (35.6%). This was
compared to the 728 cases of the preceding 22 years where the
retrosigmoid approach was used in 46% of the patients; the translabyrinthine approach was used in 16% of the patients, stereotactic
radiosurgery (SRS) in 10% of the cases and surveillance monitoring
in 25%.
Conclusions: Careful selection and elaborate patient-centred discussion(s) involving the different modalities of treatment form the
hallmark of our Skull base practice. Microsurgical emphasis has
shifted to CN VII/hearing preservation, and there has been an
increasing use of SRS and the surveillance method over the years.

TP2-8: Outcome of non-operative initial management of
meningiomas: preliminary report of 73 consecutive
patients
R. G. Romani, M. R. George, M. T. Quratulain,
M. U. Francis and J. R. Pollock
Queen's Hospital Romford, London, UK
Objectives: There are no previous reports analysing a large series
of meningiomas where the initial management is non-operative.
Design: To analyse the outcome of watch, wait and rescan (WWR)
in a subgroup of intracranial tumours with a radiological diagnosis
of meningioma referred to a single surgeon.
Subjects: 467 patients were prospectively recorded by the senior
author (JP). Of thes,e 243 were initially managed with WWR policy.
We aim to describe the outcome and identify predictive factors for
subsequent active treatment by surgery or radiotherapy.
Methods: The records of 73 out of 243 patients were available for
this preliminary report. The demographic data, clinical findings, initial radiological features and clinical and radiological follow up
were analysed.
Results: Mean FU was 39 (range, 3–144) months. 75% were female.
Mean age at first presentation was 68 (range, 23–94) years. 69% of
the meningiomas were supratentorial and 47% skull base.

Maximum intracranial diameter was as follows: 24% >4cm; 55% 2–
4cm; 21% <2cm. At last. clinical follow-up 47 patients showed no
progression, 11 were operated, 3 refused surgery and were
observed; 4 underwent radiotherapy, 3 were lost at follow up and
5 patients died.
Conclusions: WWR is a safe and satisfactory option for the management of meningioma in selected cases, only 14 patients out of
73 tumours had treatment with either surgery or radiotherapy.

TP2-9: Aptamer targeting of DNA repair proteins Ku 70/80
in glioma
M. Aroraa, J. Alderb, C. lawrenceb, C. Davisa and
L. Shawb
a
Royal Preston Hospital, Preston, UK; bUniversity of Central
Lancashire;
Objectives: To find target proteins using aptamer specific to glioma and aid in biomarker discovery
Design: Aptamers are in vitro-generated DNA and RNA sequences.
Aptamer sequences have multiple random nucleotides and are
‘selected’, using SELEX towards the desired, known or unknown
target.
Subjects: Aptamers based on published sequences against glioma
cell lines and novel sequences were used in the project to identify
and confirm the targets. Short-term cultures from patient tissue
were also used to test the efficacy of aptamer targeting.
Methods: Aptamers were then reacted with glial cell lysate and
subjected to precipitation. Proteins were analysed by mass spectroscopy. Ku70, and Ku80 were identified as the most abundant
protein when compared to control aptamer.
Results: Ku70 and Ku80 were precipitated along with known associated proteins and a few unknown proteins. Western blot analysis
confirmed Ku70 and Ku80 compared to control aptamer. DAB staining revealed over-expression of Ku70 and Ku80 in the cell. siRNA
knockdown showed reduced binding of the aptamer to the
nucleus when compared to untreated cells.
Conclusions: Certain aptamers appear to be targeting Ku70 and
Ku80 and could be used for developing targeted therapy towards
glioma. Western and knockdown analyses confirm the specificity of
binding.

TP2-10: Surgical management of hydrocephalus due to
third ventricular colloid cysts: a single-centre review of 32
cases
T. Doke, D. Boeris, V. Ravindran and M. Crocker
Atkinson Morley Department of Neurosurgery, St George's
Hospital, London, UK
Objectives: To evaluate the surgical management of hydrocephalus in patients with colloid cysts.
Design: Retrospective case review in a tertiary neurosurgical
centre.
Subjects: 32 patients with third ventricular colloid cysts.
Methods: Retrospective analysis of all cases of third ventricular colloid cysts treated between 2010 and 16. Clinical presentation,
radiological findings and surgical management were analysed.
Clinical and radiological follow-up was assessed.
Results: Male to female ratio was 1:1. The age of the patients
ranged from 10 to 68 years. Presenting GCS varied between 6
and 15. 12/32 patients were operated electively primarily via
trans-cortical or trans-callosal approaches. 20/32 patients were
emergency admissions. 18/20 emergency admissions presented
with hydrocephalus and 17/20 had external ventricular drain
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insertion either as primary operation or at resection. 19/20 of
emergency admissions had definitive resection within one week
of admission. 8/20 patients had primary EVD insertion; half had
bilateral and half unilateral. One patient died before resection
despite emergency bilateral EVD insertion. 2/20 emergency
admissions required VP shunting for hydrocephalus despite
resection.
Conclusions: Colloid cysts present in variable clinical state. Acute
hydrocephalus can be managed with bilateral or unilateral ventricular drainage. Despite complete excision long-term VP shunting
may be required. A large clinical series might offer further insight
into optimal management.

TP2-11: Atlas of white matter fibers of the human brain:
the legacy of Achille Louis Foville (1799–1878) to
neurosurgery and neuro-oncology
C. Brogna, F. Vergani, L. Fiengo, R. Gullan, K. Ashkan
and R. Bhangoo
King's College Hospital, London, UK
Objectives: To analyse the Atlas of White Matter Fibers published
by Achille Louis Foville in 1844 in Paris.
Design: Historical Article.
Subjects: Achille Louis Foville (1799–1878), neurologist and psychiatrist at Pitie-Salp^etriere Hospital in Paris, published an invaluable
Atlas of White Matter Fibers called ‘Traite complet de l’anatomie,
de la physiologie et de la pathologie du systeme nerveux c
er
ebrospinal’ giving birth to one of the greatest contributions in the history of neuroanatomy.
Methods: Unveiling the pictures of his wonderful Atlas of white
matter fibers and analysing the scientific and political context.
Results: Achille Louis Foville’s atlas is composed of 23 plates with
highly detailed drawings of his dissections of white matter fibers.
The outstanding drawings by the two artists Emile Beau and
Frederic-Michel Bion highlight all the philosophy, ability and sensibility of A. L. Foville in carefully dissecting the superficial and deep
structures and fiber tracts of the brain. In particular the architectural anatomy of the corticospinal tract, the cingulum, the stria longitudinalis medialis, the corpus callosum and the optic radiations
are revealed in this complex dissections of brain fibers.
Conclusions: A. L. Foville' Brain Atlas is one of the earliest and
greatest contribution to the anatomy of the white matter fibers of
the human brain in the history of neuroanatomy. Paul Pierre Broca
(1824–1880) did not fail to draw attention to A. L. Foville’s
‘circonvolution d’enceinte’ lately associated with language
functions.

MAIN SESSION 1: FRIDAY 23 SEPTEMBER
FM1 – Functional/ Endoscopy
FM1-1: To resect or stimulate: should vagal nerve
stimulation replace callosotomy in drop attacks?
O. Padfield, A. Nunn, N. Mundil, M. Amarouche and
R. Selway
Kings College Hospital, London, UK
Objectives: Callosotomy was first described in 1940, but did
not truly catch on until Wilson’s introduction of microsurgical
techniques in the 1970s. By contrast, since its introduction in
the 1990s, vagal nerve stimulation (VNS) has become an
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accepted adjunct in the treatment of refractory epilepsy with
over 100,000 devices implanted worldwide. Neither procedure is
aimed at achieving seizure freedom; they are both palliative
interventions that have had success in controlling debilitating
seizures.
Design: Patients with drop typically suffer from multiple seizure
types; they respond well to callosotomy but concerns remain
attacks over the associated clinical and neuropsychological sequelae of hemispheric disconnection. We sought to determine whether
VNS could obviate the need for callosal resection.
Subjects: A consecutive series of patients with debilitating drop
attacks who were offered VNS or callosotomy to achieve seizure
control between 1996 and 2015.
Methods: Patients were reviewed at 6 months and thereafter as
indicated. Our primary outcome measure was symptomatic
improvement measured by the Engel score.
Results: 39 patients were treated with a mean age of 19 years (4–
78). 33 underwent VNS only with 60% achieving worthwhile
improvement (Engel 3). Nine patients had no or rare seizures
(Engel 1/2) at 92 months mean follow-up. There was one instance
of infection. Five patients subsequently underwent callosal section
(Engel 3).
Conclusions: In patients with uncontrollable drop attacks, VNS is
an effective, low-morbidity palliative option.

FM1-2: Intracerebral stimulation for neuromodulation in
children with severely refractory epilepsy
A. Valentin, R. Selway, M. Amarouche, N. Mundil,
I. Ughratdar, L. Ayoubian, D. Martin-Lopez and
D. Jimenez-Jimenez
Kings College Hospital, London, UK
Objectives: To evaluate the efficacy of brain stimulation to treat
refractory epilepsy in children.
Design: This pilot study is a retrospective analysis on all 8 children
treated with electrical stimulation for the treatment of refractory
epilepsy at King’s College Hospital between 2014 and 2015.
Subjects: Five children had subacute cortical stimulation (SCS) during intracranial video-telemetry. Three children had thalamic deep
brain stimulaton (DBS) of the centromedian (two patients) or anterior (one patient) nuclei.
Methods: Efficacy of stimulation was evaluated by counting interictal discharges and seizures (clinical and subclinical) visually and
automatically quantified
Results: Three patients had thalamic DBS (one with idiopathic generalized epilepsy, one with presumed symptomatic generalized epilepsy and one with right fronto-temporal epilepsy) and 5 patients
had SCS (one with temporal lobe epilepsy and four with frontal
lobe epilepsy). Among the two children with DBS, two had >60%
improvement in seizure frequency and severity and one had no
improvement. Among the five children SCS, four showed improvement in seizure frequency (>50%), severity of seizures and interictal epileptiform discharges (>75%) and one chid did not show
improvement. Procedures were well tolerated by children.
Conclusions: Cortical and thalamic stimulation appear to be effective and well tolerated in children with refractory epilepsy. SCS can
be used to identify the focus and predict the effects of respective
surgery.

FM1-3: Quantitative mapping and continuous monitoring
of motor function during awake craniotomies
M. J. Owena, E. Albaneseb, L. Crakerb, M. Shaikha and
G. Wallb
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a

Bespoke Healthcare, Preston, UK; bUniversity Hospital of
North Midlands, Stoke-on-Trent, UK

Objectives: To evaluate the benefits of cortical and sub-cortical
motor mapping and monitoring, during awake craniotomy.
Design: Retrospective review of awake craniotomy patients for
dominant hemisphere tumour excision, from January 2015 to May
2016.
Subjects: 17 patients, age 23–64years.
Methods: Paired EMG electrodes where placed in all major muscle
groups. High frequency cathodal stimulation,1 to map motor cortex
in relation to the tumour. During tumour excision, anodal stimulation investigated the distance to sub-cortical motor tracts. A subdural strip placed on the motor strip, allowed continual monitoring
of the sub-cortical motor tracts.1,2
Results: In seven patients the motor strip was located adjacent to
the tumour, and sub-cortical motor tract mapping allowed a resection of 2.5–9 mm from motor tracts. Ten patients had sub-cortical
motor tract monitoring, in 3 cases a reduction in amplitude was
observed, and excision stopped, with responses returning to
baseline.
Conclusions: Monopolar high-frequency stimulation is safer and
more reliable method of mapping and monitoring motor function,
allowing quantitative evaluation and continuous IOM, that the traditional bipolar technique does not allow.

Reference
1.
2.

Taniguchi M, Cedzich C, Schramm J. Modification of cortical stimulation for MEPs under general anaesthesia: technical description.
Neurosurgery 1993;32:219–26.
Yingling CD, Ojemann S, Dodson B, Harrington MJ, Berger MS.
Identification of motor pathways during tumour surgery facilitated by
multichannel EMG recording. J. Neurosurg 1999;91:922–7.

FM1-4: Microvascular decompression for hemifacial spasm:
a 10-year outcome
K. Tambirajoo, J. Farah and P. Eldridge
The Walton Centre NHS Foundation Trust, Liverpool, UK
Objectives: To evaluate the surgical outcomes and complications
in patients who underwent microvascular decompression for hemifacial spasm.
Design: Retrospective Review.
Subjects: 73 consecutive patients (26 male, 47 female; age range
30–78 years) who underwent microvascular decompression for
hemifacial spasm from January 2005 to December 2015
Methods: Admission registry, operative database and clinical notes
were used to identify patient data, type of vascular compression,
complications and outcomes. A good outcome was defined as
complete resolution of spasm or persistence of mild symptoms
after surgery.
Results: 73 patients had 82 procedures. Symptom duration was 6
months – 25 years. Type of compressions were arterial (n = 68),
venous (n = 1), both arterial and venous (n = 3) and no obvious
compression (n = 1). 49.14% of the compression was along the 7th/
8th nerve complex, 35.34% was adjacent to the nerve root entry
zone at the brainstem and 15.52% was in between the 7th and 8th
nerves. 60 patients (82.2%) had a good outcome. 13 patients
(17.8%) had failure of spasms resolution and these were mostly the
in the arterial group. Infection rate was 9.7% and CSF leak rate was
6.1%. Six patients had transient and two patients had mild permanent facial palsy. There were 4 (4.9%) patients with permanent hearing loss and 8 (9.8%) patients with decreased but functional
hearing impairment postoperatively.

Conclusions: Microvascular decompression is an effective treatment option in patients with hemifacial spasm with good longterm results and minor morbidity.

FM1-5: Cadaveric study of electromagnetically-navigated
foramen ovale injections
M. Loniea, I. Pimentila, A. Wigginsb, A. Venkatesha,b
and P. Bodkinb
a
University of Aberdeen, Aberdeen, UK; bDepartment of
Neurosurgery, Aberdeen Royal Infirmary, Aberdeen, UK
Objectives: To determine anatomical position of the needle-tip in
EM-navigated foramen ovale (FO) injections.
Design: Cadaveric study aiming to place spot of dye at tip of
stereotactically-placed needle with subsequent dissection to determine location within Meckel’s cave.
Subjects: 7 cadaveric specimens aged 81–93 years.
Methods: Each specimen had a volumetric CT scan. Images were
transferred to a neuro-navigation system (StealthStation,
Medtronic). The FO was identified and targeted bilaterally pre-injection. A standard cannulated needle was used together with EM
guidance system (AXiEM, Medtronic). The needle was advanced
4mm beyond the middle cranial fossa floor. 0.25 ml of indocyanine
green (ICG) dye was injected. Specimens were then dissected and
the location of dye was recorded on a proforma dividing the trigeminal ganglion into 7 anatomical regions.
Results: 14 injections were performed. Dye was observed in
Meckel’s cave in 11 cases, ectopically in 1, and no dye was found
in 2. Dye was most frequently noted in V3 (9/11) and G3 (6/11)
segments. In two specimens dye was seen diffusely through the
ganglion. One of these also showed dye leaking into the supraand infra-tentorial compartments.
Conclusions: The needle tip was generally shown to be placed in
an appropriate and safe position. The investigative method had
some limitations. Minute loss of dye volume or inaccuracy of volume measurement might explain the minority of technical failures.
Improvement in study methodology may help further validate the
procedure.

FM1-6: Deep brain stimulation deconstructed:
a time-saving change or time for a change?
J. Davis, N. Mundil, M. Amarouche and R. Selway
Kings College Hospital, London, UK
Objectives: Deep brain stimulation (DBS) has become increasingly
recognised as a valid alternative to vagal nerve stimulation in
refractory, non-lesional epilepsy. It is also well-established in the
treatment of a range of disorders from dystonia to Parkinson's disease. It remains, however, a time-intensive procedure requiring
considerable attention to detail. We summized that it is possible to
streamline the standard process of electrode implantation by thinking outside the box.
Design: Conventional DBS involves the application of a stereotactic
frame followed by an MRI scan to allow trajectory planning. The
electrodes are then implanted with the assistance of a stereotactic
arc and tunnelled to a subcutaneous pocket over the thorax or
abdomen, a step made all the more challenging, and time-consuming, by the intrusive presence of the frame.
Subjects: A prospective series of 5 consecutive patients undergoing DBS for epilepsy or dystonia, managed using our new
protocol.
Methods: Patients underwent insertion of the pulse generator and
tunnelling of extension cables before a Leksell stereotactic frame
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was applied. A CT scan was obtained and fused to a pre-operative
MRI scan for target acquisition. Electrodes were subsequently
implanted with the assistance of the Renishaw Neuromate robotic
system.
Results: Our mean operating time was reduced by at least an hour
compared with a retrospective series of matched cases.
Conclusions: By combining available technology with an innovative approach, we deconstructed and improved our DBS technique.

FM1-7: Early outcomes of volume-maximised glycerol
rhizolysis for trigeminal neuralgia
G. Kulkarni, R. Vemaraju, A. Cotici and R. Chelvarajah
Queen Elizabeth Hospital, Birmingham, UK
Objectives: ·Audit post-procedure duration of pain relief in trigeminal neuralgia (TGN).
 Determine incidence of facial numbness.
 Compare duration of pain relief in subgroups of patients with &
without numbness.
 Report complications arising from this new technique.
Design: Database established to facilitate comparison of duration
of pain-relief and incidence of post-injection facial numbness.
Subjects: 28 patients identified who underwent 29 volume-maximised Glycerol injections for TGN.
Methods: Analysis of operation notes andprospectively recorded
follow-up in a sequential cohort of patients who had Glycerol injection for TGN over a 2 year period from 2012 to 2014 by a single
lead surgeon.
Results: Of our cohort of 29 Glycerol injection performed: 20 procedures were for classical TGN, 4-post herpetic facial pain, 3-MS, 1atypical facial pain, & 1 for b/l trigeminal schwannomas. 25 of 28
patients (89.5%) benefitted from immediate pain-relief. Of 20
patients with classical TGN, 18 experienced pain relief. 14 experienced post-injection numbness to varying degrees (cf 6 patients
who didn’t have any post-procedure numbness). All 14 patients
who experienced numbness are benefiting with on-going painrelief. 4/6 patients without numbness from the outset also benefited with pain-relief. No major complications were encountered.
Conclusions: Volume-maximised glycerol rhizolysis is an
adequately safe method of treating TGN. At least a third of classical
TGN patients achieved pain freedom for 30 months or longer.
(Note that more than two thirds of our cohort remain pain-free at
the current time.) The induction of facial numbness appears to be
associated with a prolonged duration of relief from TGN. The relation between numbness and duration of pain relief will be
discussed.

FM1-8: Working with ENT surgeons in endoscopic
navigation guided pituitary surgery
K. El-Shunnar
Mediclinic City Hospital, Dubai, UAE
Objectives: Advances in nasal endoscopy led to cooperation
between neurosurgeons and ENT surgeons in Endoscopic transsphenoidal pituitary surgery. This report shows that cooperation
between neurosurgeons and ENT surgeons in pituitary surgery is
beneficial.
Design: Retrospective Study of 44 cases done between March
2007 and December 2015 done by a team of neurosurgeon and
ENT surgeon.
Subjects: Forty Four patients (16 females and 28 males)
presented to us between March 2007 and December 2015. Age
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range was 9–80 years.
Methods: All patients had preoperative CT scan of paranasal
sinuses with navigation protocol. Patients were seen preoperatively
by the author, ENT surgeon, endocrinologist and ophthalmologist.
All cases were done using navigation guided techniques.
Results: Most cases were non-functioning adenomas. There were 3
Carniopharyngiomas, 2 Rathke's Cleft cysts, 2 prolactinomas, 2 GH
secreting tumours and one arachnoid cyst. Two cases had CSF leak
requiring repair and 9 cases had transient Diabetes Insipidus. Vision
improved in 90% of cases. There was no permanent added impairment to pituitary function. There was no mortality and 2 patients
suffered postoperative complications.
Conclusions: Endoscopic navigation guided trans-sphenoidal surgery is a safe and reliable procedure. We recommend working as a
team of Neurosurgeon and ENT surgeon.

PARALLEL SESSION 1: FRIDAY 23 SEPTEMBER
FP1 – Spine
FP1-1: Evaluation of variations in intraoperative spinal
level check imaging during spinal procedures
F. T. Afshari, K. S. Chandrasekaran and J. Dhir
Queen Elizabeth Hospital, Birmingham, UK
Objectives: To determine variations in practice of intraoperative
spinal level check imaging with the aim to develop a standardised
safe level check technique for spinal procedures.
Design: Retrospective design.
Subjects: 100 adult patients, elective spinal procedures.
Methods: Retrospective data collection of 100 elective spinal procedures. Number and stage of intraoperative level check X-ray
imaging was evaluated using picture archiving and communication
system and compared to corresponding documentation in electronic operative notes to identify any discrepancies.
Results: There is a large variability in stages of level check among
spinal neurosurgeons (ranging from 1 to 3 stages). 51% of cases
had images saved on picture archiving and communication system
at corresponding stage of operation as documented in operative
notes.
Conclusions: Wrong level surgery is a never event. Furthermore
intraoperative images saved and corresponding operative note
documentation is of medicolegal value. There are currently no
standardised UK guidelines for spinal level check imaging and corresponding image storage and documentation. We recommend
introducing a standardised technique for spinal level check and
minimum required saved images to prevent wrong level surgery
and medicolegal consequences.

FP1-2: Anterior cervical discectomy and fusion with bone
cement: a technology in a developing country
P. Shrestha
B & B Hospital, Lalitpur, Nepal
Objectives: To test whether bone cement fusion of vertebral
bodies after cervical discectomy is safe.
Design: Retrospective case series and analytical study.
Subjects: Human patients were included in the study with the consent without revealing their personal details.
Methods: 72 cases of anterior cervical discectomy with fusion
(ACDF) were included out of which 56 cases were fused with bone
cement (Methyl methacrylate), 8 with bone graft and 4 with
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titanium cage. Follow up period was 1–8 years, clinical improvement was assessed by symptoms and bone cement was assessed
by the check X-ray. Benefit of bone cement over bone graft and/or
titanium cage is discussed.
Results: Of 68 cases, all the cases improved after surgery, except
one, who developed central cord syndrome after surgery. Two
cases needed surgery from both anterior and posterior approach.
Three cases had residual symptoms of myelopathy. Vocal cord paresis was observed in one case. Intraoperative CSF leak was noticed
in 3 cases which were managed promptly. There was not a single
case of bone cement subluxation or herniation after surgery.
Conclusions: ACDF with bone cement fixation is an appropriate
technology for a developing country like Nepal.

FP1-3: Consent for post-operative visual loss (POVL)
following prone spinal surgery
F. E. A. Greenway, I. A. Tulloch and J. T. Laban
Atkinson Morley Wing, St George's Healthcare NHS Trust,
London, UK
Objectives: To investigate whether post-operative visual loss
(POVL) is documented as a risk in consent for prone spine surgery.
Design: A retrospective audit of 100 prone spine surgery consent
forms.
Subjects: 100 consecutive patients, in one UK neurosurgical unit,
consented for prone spinal surgery (cervical, thoracic and lumbar).
Methods: Retrospective audit of paper and electronic case notes
and consent forms.
Results: No patients were consented for POVL in the notes
reviewed (20 cases audited thus far, full results pending).
Conclusions: POVL is a rare, but potentially devastating, complication of prone spinal surgery, being reported with increasing frequency. In March 2015, the UK Supreme Court introduced the
doctrine of informed patient consent (Montgomery). This superseded the Bolam test which asked whether a doctor’s conduct
would be supported by a responsible body of medical opinion. A
surgeon now has a duty to take reasonable care to ensure that the
patient is aware of any material risks involved in any recommended
treatment. Material risk is defined as one which, in each particular
case, a reasonable person in the patient’s position would likely
attach significance or the doctor is, or should reasonably be, aware
that the particular patient would be likely to attach significance.
This audit demonstrates current practice and questions whether
consenting for any material risk is practicable. We intend to survey
practice across the UK, and to extend this survey to the neuroanaesthetic community.

FP1-4: Prioritisation of MRI resources in West of Scotland
for the assessment of suspected cauda equina syndrome
D. Bennett, K. Owusu-Agyemang, P. Das and
P. Bhattathiri
Institute of Neurological Sciences, Glasgow, UK
Objectives: The availability of MRI scanners outside a neurosurgical
unit has significantly increased. The resource in conjunction with
good clinical assessment remains indispensable in managing
patients with suspected cauda equina syndrome (CES).
Design: Retrospective review of Institute of Neurological Sciences
(INS) neurosurgical referral database and imaging system analysis.
Methods: All referrals for spinal MRI imaging between 17:00 on
Friday and 08:00 on Monday were identified from a database of all
referrals to our neurosurgical unit between 1 January and 31

March 2016. We assessed the number of referrals made, patients
transferred for imaging, the outcome of the imaging along with
the availability of a MRI list at the referring hospital.
Results: 38 referrals were made for weekend spinal MRI imaging.
18 patients (47%) were transferred to the INS. A MRI list was being
performed in the local hospital in 53% of cases. Significant pathology was present in 24% of all cases, with 28% of transferred
patients undergoing emergent/urgent surgery.
Conclusions: Despite the publication of ‘Standards of Care for
Suspected and Confirmed Compressive Cauda Equina Syndrome’
by BASS and SBNS in January 2016, there still remains some way
to go in achieving the appropriate prioritisation of MRI resources.
Clinicians and managers of MRI resources outside neurosurgical
units must apply the recent standards to elective weekend MRI lists
to prevent disability to patients and costs to the health service
from missed complete CES.

FP1-5: Brown-Sequard Syndrome during anaesthetic
induction for resection of a cervical cord tumour: the
importance of intra-operative neuro-monitoring and the
wake-up test to maintain cord perfusion
H. Mangat, A. Arcan, L. Notghi and G. Solanki
Birmingham Children’s Hospital, Birmingham, UK
Objectives: We report a case of a left Brown-Sequard Plus syndrome after anaesthetic induction, identified by IONM, confirmed
by a Wake-Up test and responsive to immediate initiation of 24
hours of hypertensive therapy.
Subjects: A 13-year-old with a compressive cervical neurofibroma
had two previous partial resections of the large intraspinal component. Further growth and rapidly progressing myelopathy led to a
consensus decision to re-operate.
Methods: Routine in-line neck immobilisation, fibre-optic intubation and TIVA was performed. BIS monitoring ranged from 19–44.
BP was stable at 88/50 mmHg over 2 hours with a lowest reading
of 78/44mmHg. Post-induction, motor-evoked potentials from the
left limbs (previously normal) were unobtainable and left brainstem
responses were reduced. A wake-up test confirmed left sided paralysis including the intercostals, loss of sensation and DTRs.
Hypertensive therapy was started.
Results: Brain/Spine MRI were unchanged. Clinically a BrownSequard Plus syndrome was present. Motor recovery began at 3
hours and nearly completed by 24 hours.
Conclusions: IONM and a wake-up test revealed a dramatic postanaesthetic loss of function and Brown-Sequard syndrome in a
severely compressed cord. BP Maintenance during anaesthesia is critical in these complex, high risk children. Early hypertensive therapy is
crucial in reversing loss. IONM should begin straight after induction
in patients at risk of poor cord perfusion and compared to the preoperative baseline, to prevent permanent neurological deficit.

FP1-6: Common data elements in cervical degenerative
myelopathy (CODE-DCM): a new Internet-based method to
establish a standardised reporting set
B. M. Daviesa, A. Koliasa, L. Tetreaultb, S. Kalsi-Ryanb,
P. Hutchinsona, M. Fehlingsb and M. Kottera
a
Academic Neurosurgery Unit, University of Cambridge,
Cambridge, UK; bToronto Western Hospital, University Health
Network & University of Toronto, Toronto, Canada
Objectives: Degenerative cervical myelopathy [DCM] is a disabling
and increasingly prevalent group of diseases. Although the field is
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rich in research, heterogeneous reporting of variables and use of disease nomenclature has challenged cross-study comparison and optimisation of treatment. The development of a minimum dataset and
standardised index term would support DCM research in the future.
Methods: This study protocol outlines the strategy to be used to
develop a core reporting set for use in DCM. Using the results of a
systematic review of the current reported variables, a DELPHI study
will be conducted in order to inform a final consensus meeting.
The final consensus meeting will be held on Facebook, to ensure
R Analytics to
easy, international representation and allow Grytic V
objectively assess discussions. This is a novel adaptation to Core
Outcome processes. Consensus findings will be advertised and disseminated using a quality improvement strategy. Uptake will be
reviewed at 5 years. An additional consensus meeting, involving
statisticians, will advise on the method for reporting chosen variables. This protocol has been developed in adherence with Core
Outcome Measures in Effectiveness Trials (COMET) Initiative and
the Outcome Measures in Rheumatology (OMERACT) methodology.
Conclusions: This study aims to identify the essential data points for
studies in DCM. It will employ a novel use of Facebook to allow easy,
international representation at the consensus conference stage.

FP1-7: Assessing human brain slices as ‘benchtop’ injury
models
C. Adamsa, A. Weightmana, J. Senb, S. Jenkinsc,
N. Farooqib, R. Priceb, N. Tzerakisb and D. Charia
a
Cellular and Neural Engineering Group, Keele University,
Staffordshire, UK; bRoyal Stoke University Hospital, Stoke-onTrent, UK, cInstitute of Science and Technology in Medicine,
Keele University, Staffordshire, UK
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FP1-8: Spinal intramedullary cavernoma: single centre
experience
M .J. Asha and N. Tzerakis
University Hospital of North Midlands, Stoke-on-Trent, UK
Objectives: Spinal intramedullary cavernoma is a very rare diagnosis. Patients can present gradually with symptoms of myelopathy,
radiculopathy or pain due to slow progressive intrinsic haemorrhage. Alternatively, some patients can present with acute onset
cord compression and rapid neurological deterioration due to significant haemorrhage.
Design: Retrospective review of all patients with spinal cavernoma
managed by single surgeon over last 5 years.
Methods: Preoperative admission notes, baseline neurological
assessment (ASIA score) and neuroimaging were examined and
compared with postoperative neurological assessment at 6 months.
Literature review about natural history and evidence for best management strategies is also presented.
Results: 5 patients (4 Male: 1 Female) were surgically treated
for intramedullary spinal cavernomas over the last 5years (age 47–
70years). All patients presented with pain and sub-acute development of cord compression (ASIA grade A–C). All cases were operated on urgently and had microsurgical excision of the spinal
cavernoma. Postoperative assessment at 6 months showed
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improvement in all cases by two or more ASIA grades. Transient
neurological worsening postoperatively was noted in two cases. No
long term complications were recorded.
Conclusions: The natural history of intra-lesional/micro-haemorrhages from cavernomas is generally favourable. However, patients
with symptomatic acute cord compression due to significant bleed
require urgent decompression and excision of cavernoma if possible. Urgent surgical intervention and careful perioperative management can minimise secondary neuronal injury and yield good
functional outcome.

FP1-9: Sub-levels and compartmentalisation of anatomy in
spine – the need of the hour
A. Amit, A. Saxena, M. R. Dardis, M. S. Joshi and
Prof. A. Shad
University Hospital of Coventry and Warwickshire,
Coventry, UK
Objectives: We propose a system of sub-levels and sub-compartments in the spine to (1) have a uniform and standard system of
description amongst the physicians; (2) precision of description; (3)
improve communication; (4) Better documentation for legal
purposes.
Design: Radiological study of Imaging of the Lumbar Spine with a
view to identify anatomical landmarks to further sub level and
compartmentalise the spine anatomy.
Subjects: 10 patients with routine imaging of the spine as part of
general care in the department.
Methods: MRI Scan/CT Scan/X-Ray of the all respective patients
were studied. A definite anatomical pattern identified which would
allow precise sub-labelling of the spinal levels and various compartments as proposed.
Results: A level in the spine can be divided into four sublevels as
follows: (a) superior end plate (e.g. L4/a); (b) superior border of
pedicle (L4/b); (c) inferior border of pedicle (L4/c); (d) inferior end
plate (L4/d). The foramen can be subdivided as: (a) foramen above
the level of the inferior end plate – Superior compartment (for e.g
L4/5s); (b) foramen below the level of the end plate (Disc level)Inferior compartment (e.gL4/5i) The axial view of the disc can be
subdivided into four zones based on three lines through each disc
as Zone 1–Zone 4 starting from anatomical right to left.
Conclusions: Accurate labelling is vital in spine. All the above proposed sub-levels and sub-compartments were consistently found in
all the 10 studies. The study needs external validation for more
general use.

FP1-10: Reported outcome measures in degenerative
cervical myelopathy: a systematic review
B. M. Daviesa, M. McHugha, A. Elgherianib, A. Koliasa,
L. Tetreaulta, P. Hutchinsona, M. Fehlingsa and
M. Kottera
a
Academic Neurosurgery Unit, University of Cambridge,
Cambridge, UK; bToronto Western Hospital, University Health
Network & University of Toronto, Toronto, Canada
Objectives: Degenerative cervical myelopathy [DCM] is a disabling
and increasingly prevalent group of diseases. Heterogeneous
reporting of trial outcomes limits effective inter-study comparison
and optimisation of treatment. This is recognised in many fields of
healthcare research. The present study aims to assess the heterogeneity of outcome reporting in DCM as the premise for the development of a standardised reporting set.
Methods: A systematic review of MEDLINE and EMBASE databases,
registered with PROSPERO (CRD42015025497) was conducted in
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accordance with PRISMA guidelines. Full text articles in English,
with >50 patients (prospective) or >200 patients (retrospective),
reporting outcomes of DCM were eligible.
Results: 108 studies, assessing 23,876 patients, conducted worldwide, were identified. Reported outcome themes included function
(reported by 97, 90% of studies), complications (reported by 56,
52% of studies), quality of life (reported by 31, 29% of studies),
pain (reported by 29, 27% of studies) and imaging (reported by 59,
55% of studies). Only 7 (6%) studies considered all of domains in a
single publication. All domains showed variability in reporting.
Conclusions: Significant heterogeneity exists in the reporting of
outcomes in DCM. The development of a consensus minimum
dataset will facilitate future research synthesis.

FP1-11: The role of post-operative physiotherapy in
Degenerative Cervical Myelopathy (DCM): a systematic
review
A. Badrana, B. Daviesa, S. Kalsi-Ryanb, P. Hutchinsona
and M. Kottera
a
Academic Neurosurgery Unit, University of Cambridge,
Cambridge, UK; bToronto Western Hospital, University Health
Network & University of Toronto, Toronto, Canada,
Objectives: To conduct a systematic review highlighting all available evidence regarding the use of post-operative physiotherapy
for Degenerative Cervical Myelopathy (DCM) available in peer
reviewed research, to assess efficacy for improving clinical outcome
and recovery.
Design: Systematic review.
Methods: A systematic search was conducted in MEDLINE,
EMBASE, CENTRAL, PEDro and Clinicaltrials.gov from their origin up
to 1 May 2016. All clinical trials and systematic reviews investigating the use of physiotherapy as an intervention after surgical treatment of DCM to determine its effect on clinical outcome and
recovery were included. Articles not written in English were
excluded.
Results: 263 studies were identified through tailored systematic
searches, after removing duplicates. After screening, only one
record investigated post-operative rehabilitation using physiotherapy for DCM; however, this was retrospective with no controls. This
suggested that rehabilitation including physiotherapy improved
post-operative recovery. There are no registered clinical trials on
clinicaltrials.gov currently investigating the use of post-operative
physiotherapy in DCM.
Conclusions: The literature provides insufficient evidence to make
any recommendation regarding the use of post-operative physiotherapy in DCM. However, it is a common standard of care to provide physiotherapy as a post-operative intervention to optimize
cervical strength, mobility and function. There is a need to build
evidence for post-operative rehabilitation related to DCM.

FRIDAY 23 SEPTEMBER
FM2 – Trauma
FM2-1: Delivery of dexamethasone to the injured spinal
cord in acute traumatic spinal cord injury is dependent on
spinal cord perfusion pressure
I. Phanga, S. Saadounb, A. Zoumproulic and
M. Papadopoulosb
a
Institute of Neurological Sciences, Glasgow, UK; bAcademic

Neurosurgery Unit, St George's University of London, UK;
Department of Neuroanaesthesia, St George's Hospital,
London, UK

c

Objectives: We introduced intraspinal pressure monitoring in traumatic spinal cord injury (TSCI) and showed that metabolism of the
spinal cord is dependent on the spinal cord perfusion pressure
(SCPP). Here, we investigate drug delivery to the injured spinal
cord using microdialysis.
Design: Observational study.
Subjects: 3 TSCI AIS A patients.
Methods: Patients had bony decompression and fixation within 72
hours of injury. Intraoperatively, a subdural pressure probe and
intraparenchymal microdialysis catheter was inserted at the injury
site. 4mg IV dexamethasone was administered at a high SCPP at
t = 0min. Serum was sampled at t = 0 min, 15 min, 1 h, 2 h, 4 h and
8 h after dexamethasone administration. Microdialysate was
sampled hourly. The protocol was repeated after 24 h at a low
SCPP. Samples were analysed using enzyme-linked immunofluorescent assay and dexamethasone concentration determined using
Area Under Curve at 0–8h (AUC0-8h) for microdialysate and serum.
Results: Mean high SCPP was significantly different from mean low
SCPP (84 vs. 72 mmHg, p < 0.05). Serum dexamethasone concentration decayed exponentially with no significant difference between
high vs. low SCPP. Significantly more dexamethasone entered the
injured spinal cord at high vs. low SCPP with AUC0–8h (cord) at 17
vs. 6 ng h/mL (p < 0.0001) and peak spinal cord concentration at
4.8 vs. 2.0 ng/mL.
Conclusions: After severe TSCI, drug delivery to the injured spinal
cord is dependent on SCPP.

FM2-2: Outcomes associated with antithrombotic drug use
in patients undergoing chronic subdural hematoma
drainage – a systematic review and meta-analysis
M. T. C. Poona and R. Al-Shahi Salmanb
a
Western General Hospital, Edinburgh, UK; bCentre for Clinical
Brain Sciences, University of Edinburgh, Edinburgh, UK
Objectives: To determine whether antithrombotic use at baseline,
or resumption after CSDH, is associated with recurrent CSDH or
vaso-occlusive events.
Design: Systematic review and meta-analysis.
Subjects: We systematically reviewed the literature for studies
reporting CSDH recurrence or vaso-occlusive events after drainage
of CSDH associated with antithrombotic drug use. We searched
Medline and Embase 1946–2015 inclusive for cohort studies reporting the risk of CSDH recurrence or vaso-occlusive events after
CSDH drainage in patients on antithrombotic (anticoagulants or
antiplatelet) drugs.
Methods: We meta-analysed recurrence data using a random
effects model and assessed inconsistency between studies using
I-squared (I2) statistic.
Results: In 10 studies involving 2,562 patients with CSDH, 10%
used an anticoagulant (AC) drug and in nine studies involving
2,771 patients, 18% used an antiplatelet (AP) drug pre-operatively.
An increased risk of CSDH recurrence was associated with preoperative AP use (relative risk [RR] 1.35, 95%CI 1.03–1.78;
I2=37.2%), but seemed not to be associated with pre-operative AC
use (RR 1.38 95%CI 0.93–2.04; I2=44.9%). No study reported data
on vaso-occlusive events during follow-up.
Conclusions: Pre-operative AP use – but not AC – seems to be
associated with CSDH recurrence, but it is unclear whether confounding factors, antithrombotic reversal strategies, or antithrombotic drug resumption influence recurrent CSDH. Observational
studies of predictors of recurrent CSDH and vaso-occlusive events
are needed.
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FM2-3: The financial outcome of traumatic brain injury: a
single centre study
D. M. Fountain, A. G. Kolias, R. J. Laing and
P. J. Hutchinson
Addenbrooke’s Hospital & University of Cambridge,
Cambridge, UK
Objectives: Severe traumatic brain injury (TBI) is a potentially devastating insult to the brain with high rates of fatality and neurological deficits. TBI can result in substantial costs to the centre
providing care. We sought to present the experience of a Major
Trauma Centre (MTC) and ascertain the financial implications of
this healthcare provision, in particular detailed costs, reimbursement and the surplus or deficit accrued by the centre.
Design: Retrospective study.
Subjects: All cranial non-elective neurosurgical admissions with a
TBI from 26 October 2014 to 15 March 2015 were analysed, excluding cases of chronic subdural haematoma.
Methods: Patient-level clinical data were collected alongside
detailed cost and income data.
Results: The cohort of 94 patients was 75.5% male, with a mean
age of 41.3 ± 23.5 years. Mean length of stay was 18.8 ± 21.6 days.
Total deficits as a result of treating this cohort amounted to
£558,034. There was a significant association between i) more complex presentations and ii) a longer length of stay and the deficit
accrued by the MTC. Major drivers of financial outcome were costs
associated with wards, medical staffing and overheads.
Conclusions: There was a substantial deficit accrued as a result of
the management of patients with TBI. The more complex the presentation, extensive the intervention, and lengthy the stay, the
greater the deficit accrued by the centre. The current tariff payment system is not effectively reflecting the severity of injury or
intensity of management of patients with TBI.

FM2-4: Determining critical CT features and the
correlations with continuous multi-modality monitoring in
paediatric traumatic brain injury
R. Pipera, A. Younga, M. Guilfoylea, H. Fernandesa,
P. Smielewskia, P. Hutchinsona, M. Czosnykaa and
S. Agrawab
a
Neurosurgery Unit, Cambridge, UK; bDepartment of Paediatric
Intensive Care, Cambridge, UK
Objectives: In paediatric TBI, CT imaging frequently fails to display
features of severe brain injury with raised intracranial pressure
(ICP). The objective of this study was to determine early CT brain
features that influence intracranial or systemic physiological trends
following paediatric TBI.
Design: A retrospective analysis of paediatric TBI data.
Subjects: 33 patients (mean 10, range 0.5–16) admitted between
2002 and 2015.
Methods: Presence of petechial haemorrhages, basal cistern compression, subarachnoid blood, midline shift and epidural masses on
the initial trauma CT head were assessed. ICP and arterial blood
pressure (ABP) were monitored continuously with an intraparenchymal microtransducers and an indwelling arterial line. Pressure monitors were connected to bedside computers running
ICM þ software. Pressure reactivity was determined as the moving
correlation between 30, ten-second averages of ABP and ICP (PRx).
The mean ICP, ABP, cerebral perfusion pressure and PRx, were
calculated.
Results: The presence of subarachnoid blood was related to higher
ICP, higher ABP, and a trend toward higher PRx. Smaller basal
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cisterns were related to increased ICP (R=0.42, p = 0.02), impaired
PRx (R=0.5, p = 0.003). The presence of an epidural mass was
associated PRx (0.02 vs. 0.41, p = 0.003) and a trend toward higher
ICP (14 vs. 40, p = 0.07).
Conclusions: The size of the basal cisterns, the presence of subarachnoid blood or an epidural mass are all related to disturbed
ICP and pressure reactivity in this paediatric TBI cohort.

FM2-5: Long-term outcome of traumatic brain injury
patients managed at a major trauma centre in England
S. Talibia, T. Landa, C. McCullagha, P. Kimanib, R. Dardis
a
and S. Siddiquea
a
University Hospitals Coventry & Warwickshire, Coventry, UK;
b
University of Warwickshire, Coventry, UK
Objectives: UHCW is the second busiest Major Trauma Centre in
England according to TARN (Trauma Audit and Research Network).
Managing patients with traumatic brain injury (TBI) constitutes a
significant proportion of the workload. The objective of our study
was to document the management and the long term outcome of
TBI patients admitted to UHCW.
Design: Data about patients with TBI managed at UHCW for the
years 2013 and 2014 have been gathered.
Subjects: Nil.
Methods: Information about patients with TBI managed at UHCW
was gathered from the following two sources: The Trauma Audit
and Research Network (TARN) (for patients with severe head injury)
and the i.Patient Manager (iPM) database maintained at the UHCW
(for patients with mild and moderate head injury). Extended GOS
(Glasgow Outcome Scale) questionnaires are being sent out to
patients/carers/G.P.s to collect long-term outcome data.
Results: 696 patients were admitted to the regional neurosurgical
centre with TBI. The mean age of the patient was 57.6 (range 16–
100) years. 233 were female and 463 male. Admissions were due to
65 having had blunt trauma, 4 sustaining crush injuries, 295 falling
less than 2 m, 134 falling more than 2 m, 182 after road traffic collision, 3 gunshot wounds to the head, 1 stabbing to the head, and
12 unknown. 193 admissions with TBI required intubation. The
mean length of stay was 18 (range 0 to 210) days. Outcome at discharge: 437, good recovery; 42, moderate disability; 87, severe disability and 119, died. 11 were lost to follow-up. 539 patients
required further rehabilitation. Long-term neurological outcomes
(more meaningful) results are being collated and will be presented
at the meeting.
Conclusions: With neurological injury, long-term outcome is more
relevant compared with outcome at discharge. TARN data does not
include long-term outcome for head injured patients. With this
study, we make the case for collection of long-term outcome data
for TBI patients.

FM2-6: Measuring outcomes of emergency neurosurgical
intervention in critically ill patients; an audit of practice
and interventions at Cork University Hospital
(June 2012–December 2015).
M. Amoo, P. O'Halloran, A. Leo, A. O'Loughlin,
P. Mahon and C. Lim
Cork University Hospital, Cork, Ireland
Objectives: To measure outcomes of critically ill traumatic brain
injury (TBI) patients.
Design: Retrospective Descriptive Study.
Subjects: 96 patients with TBI within the 42-month period, who

504

PROCEEDINGS

required neurosurgical intervention and intensive care management peri-operatively
Methods: Intra-operative records, including ASA grades, and
patient charts were reviewed retrospectively. Using the validated
Glasgow outcome scale extended (GOSE) outcome measure tool,
we are contacting patients to measure functional outcomes. Ethical
approval granted by the Research Ethics Committee.
Results: TBI was more common among younger men (mean 45).
The most frequent causes of TBI were falls (67%) and Road traffic
accidents (18%). 48 patients (50%) had severe TBI. The majority of
the patients (66% n = 63) had ASA grades 1 or 2, however, overall
mortality rate was 26% (n = 25). Lower GCS at presentation was
associated with poorer outcomes and longer hospital stays
(mean = 34 days). 16% (n = 7) of patients with a GCS <8 were not
intubated prior to inter-hospital transfer. ICP monitoring was undertaken in 69% of cases (n = 66). Extra-Dural haemorrhage had better
outcome compared with those with SDH or multi-compartmental
haemorrhages. Younger patients had better outcomes, with the
highest mortality rate (61%) recorded in those over 50 (p = 0.04).
Conclusions: TBI is associated with significant morbidity and mortality. Despite the young mean age and low ASA the mortality,
morbidity and average LOSH were significant, highlighting the
health and socioeconomic burden of TBI.

FM2-7: Retrospective case series of posterior
instrumentation for repair of burst lumbar vertebral body
fractures with entrapped neural elements
H. Kareem, V. Kontojannis and M. Wilson
St Mary's Hospital Imperial College Healthcare NHS Trust,
London, UK
Objectives: To describe a method of repair for traumatic burst
fractures of the lumbar spine with entrapped neural elements in
associated greenstick laminar fractures.
Design: Retrospective case series.
Subjects: All patients with burst fractures of the lumbar vertebral
bodies who had dural tears and entrapped neural elements in
associated laminar green-stick fractures identified intra-operatively,
that presented to our Major Trauma Center over 1 year.
Methods: We identified 9 patients, who were all treated with
instrumentation. In all cases, unilateral posterior fixation is performed with minimal distraction initially. The spinal canal was then
decompressed and care taken to isolate the fragment of lamina
with entrapped neural elements and careful, gradual disintegration
of the fragment to free the neural elements. Formal distraction was
performed after canal decompression, followed by reduction of the
retropulsed fracture segment.
Results: Using this method, we achieved satisfactory results in that
none of the patients had further deterioration of neurological deficit, and the fixation allowed for early mobilization. Continued
improvement was seen at the time of follow up for each of the
studied patients with improved neurology and no CSF leak.
Conclusions: Our institution has demonstrated successful use of a
posterior instrumentation, spinal canal decompression, release of
entrapped nerve roots, and reduction of the retropulsed segment,
in patients with traumatic burst fracture of the lumbar vertebrae
complicated by entrapped neural elements.

FM2-8: Analysis of eighteenth century neurosurgical series
J. C. Ganz
Retired
Objectives: Analyses of published historical neurosurgical texts
have not hitherto considered quantitative factors like the timing of
events, and the comparison of the proportion of phenomena
between different series. A technique is described which overcomes these limitations
Methods: A number of parameters were tabulated including, age,
sex, mechanism of injury, type of accident, type of injury, location
of injury, level of consciousness, fever, trepanation, indication for
trepanation, outcome, cause of death, surgical infection and latency
between injury and treatment. This approach was used to examine
the work of LeDran, Quesnay,Pott, James Hill, Dease, O’Halloran
and Abernethy.
Results: The analysis revealed marked differences between the
results of the different surgeons. It also revealed differences in their
technique. Also in Pott’s material there was quite a marked difference between what he recommended and what he actually did.
Conclusions: The analysis described here is limited to reports in
which there are a series of cases to analyse. This was a novelty in
the eighteenth century. There were contemporary surgeons of distinction who did not report in this way including Turner, Heister,
Sharp, Bromfield, Benjamin Bell and Latta. It is suggested that the
approach described above, while limited to texts where there are
analysable series could be applied to historical writings in other
medical specialties. This could potentially increase the accuracy of
our understanding of the evolution of medical knowledge.

FM2-9: Pupillometry – a novel, non-invasive approach to
neuro-monitoring in acute brain injury
M. Bushra, J. Sen, R. Price, H. Brydon, S. Shaw,
N. Tzerakis and V. Kandula
Royal Stoke University Hospital, Stoke-on-Trent, UK
Objectives: We are conducting a qualitative study to compare use
of the Pupillometer versus pen-torch in neuro-intensive care
patients with brain injury.
Design: A prospective cohort study; simultaneous recording of
pupilliary constriction velocity (NPi) and standard pen-torch data.
Subjects: Neuro-intensive care unit patients with traumatic and
vascular brain Injury.
Methods: We used the pupillometer to quantify NPi. Pupil size and
reactivity measured with standard pen-torch was collected and
compared with that of Pupillometry data in 11 patients, to examine
for any discrepancies. All ICP and CPP data were collected.
Results: The initial pilot data suggests Pupillometry is superior to
pen-torch in terms of accuracy, reliability, objectivity and crucially,
reproducibility. In 18% of cases (2 of 11), we found significant discrepancies in pupil size between the two methods; in 1 case pupils
were deemed fixed by pen torch but reactive (NPi 1.2) by
Pupillometer. As yet we see no relationship between NPi and ICP
(p = 0.12), however prospective power analysis suggests requirement of at least 40 patients to determine a correlation.
Conclusions: The Pupillometer is a novel device that is easy to use
and provides accurate, reproducible and clinically useful data.
It can reveal pupilliary response where pen-torch cannot and thus
can have a major impact on clinical decision making. We are continuing this study on a larger scale to see if Pupillometry data can
predict dynamic ICP change and could provide a non-invasive
means to monitor ICP.
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FM2-10: Analysis – Jacobson on middle meningeal
haemorrhage
J. C. Ganz
Retired
Objectives: To use text analysis as previously outlined on
Jacobson’s celebrated monograph on epidural haematomas
Methods: Jacobson’s manuscript was analysed with respect of indications for surgery, reasons surgery was not performed, causes of
death and infection rates.
Results: Survival was in every case due to operative haematoma
removal either by trepanation or wound toilet. Failure to operate
was due either to rapidly aggressive progress, or failure to understand the clinical picture. Jacobson was enthusiastic for early trepanation and outlines the difficulties when the classical clinical
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picture is complicated by drink or associated brain injury. The distribution of deaths from wound infection shows no difference
before and after Lister’s publication on antisepsis
Conclusions: In 1867, Hutchinson crystallised the clinical picture of
epidural bleeding into a combination of local swelling, lucid interval, contralateral hemiparesis and ipsilateral fixed dilated pupil.
However, while cerebral localisation remained controversial, the significance of his writings was not universally accepted. Jacobson
writing in 1886 had the benefit of the acceptance of cerebral localisation and provides details of its nature in the introduction to his
monograph. This was the acceptable basis for modern therapy
where early haematoma removal remains the core of treatment. It
is interesting that antisepsis had no effect on mortality from
wound infection.

